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YUKON PACIFIC CORPCRATION (YPC) PROPOSES TO CONSTRUCT Tl-E TRANS-ALASKA GAS SYSTEM (TAGS) AS A 796.5 
MILE LONG, Bl.RIED, CHILLED, HIGH PRESSLRE, 36-INCH OUTER DIAMETER NATLRAL GAS PIPELINE BETWEEN 
PRLDHJE BAY AND A TIDEWATER TERMINAL Al\O LNG PLJlNT AT ANJERSON BAY. Tl-E ENTIRE ffiOJECT IS LOCATED IN 
ALASKA. TEN COMPRESSCR STATIONS WOULD BE BUILT AT REGULAA INTERVALS ALONG Tl-E PIPELINE. OPERATIONS 
ANJ CONTROL CENTER FCR Tl-£ TAGS PROJECTS WOULD BE IN VALDEZ; l-EAOQJPRTERS ANO ADMINISTRATION IN 
ANOiCRAG::, ANO MAINTENANCE IN FAIRBANKS. Tl-£ PROPOSED TAGS CLOSELY PARALLELS Tl-E EXISTING TRANSALASKA 
OIL PIPELINE SYSTEM IN ITS ENTIRETY Ar-D A PORTION OF Tl-E AUTf-ORIZED BUT UNCONSTRUCTED ALASKA NATLRAL 
GAS TRANSPORTATION SYSTEM. UP TO 2.3 BILLION CUBIC FEET OF CONJITIONED NATURAL GAS PER DAY WOULD BE 
MOVED T~OUGH TAGS FOR LIQJIFICATION ANJ EXPORT BY TA~ER TO JAPAN, TAIWJlN Ar-D KOREA. YPC ESTIMATES 
THAT TAGS HAS THE CAPABILITY TO REDUCE THE U.S. BALANCE OF TRADE DEFICIT BY $2.5 BILLION ANNUALLY AT 
FULL OPERATION. 

Tl-E FEIS ANALYZES a.JNSTRUCTION AND OPERATION OF THE PROPOSED TAGS, AN ALTERNATIVE ROUTING TO CoOK 
INLET, ANl Tt£ ALTERNATIVE CF NO-ACTION. 

THIS FEIS HAS BEEN PREPARED ACCORDING TO THE REQUIREMENTS OF Tl-E NATIONPL ENVIRO~ENTAL POLICY ACT OF 
1969 (f'E:PA) ANO REGULATIONS FOR IMPLEMENTING t-EPA. 

THIS FEIS SERVES AS A NEPA COMPLIANCE DOCUMENT FOR Tl-£ U.S. PRMY CORPS OF ENGINEERS, ANO Bl.REAU OF 
LANJ MJlNAGEMENT, ECONOMIC REGULATORY ADMINISTRATI~ A~ FEDERAL ENERGY REGULATORY COMMISSION. 
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1/ Other than Appendix I (supplemental). L (supplemental), N, and O, all others would be 
identical to those included in the DEIS and are not reproduced again in the FEIS. They are 
hereby incorporated by reference. Appendix I (supplemental). L (supplemental}, N, and Oare 
included fn this document. 

2/ On June 6, 1988, the Northwest Alaskan Pipeline Company issued a press release about a 
future potential for modification to the ANGTS project as described in Appendix B of the 
DEIS. These prospective modifications are sunnarized as follows: l} make greater use of 
snow/ice construction in Alaska where possible; 2} shorten the overall construction schedule 
by greater use of winter construction; 3) revise the mix of previously approved construction 
methodology; 4) increase the flow of natural gas throughout from 2.1 BCFD to 2.3 BCFD; 5) 
decrease pipe diameter in the Alaska segment from 48 inches to 42 inches; 6) increase 
operating pressure from 1,260 psig to 2,160 psig; 7) reduce the number of compressor sta
tions; 8)' reduce the number of other related facilities. On June 8, 1988, a representative 
of Northwest Alaska Pipeline Company indicated there were no ffnn plans at this time as to 
when remobilization of ANGTS would start or when the modifications would be submitted for 
Federal review/approval. Although detailed technical infonnatfon is not yet available on 
the potential June 6, 1988 ANGTS modifications, the overall cumulative effects described in 
this FEIS are based upon the assumption that ANGTS will be constructed. The FEIS appears to 
still represent a reasonable estimate of cumulative effects; if anything, the overall thrust 
of the prospective ANGTS modifications would cause a letter degree of total cumulative 
effect. 

3/ Appendix D has been deleted at the request of EPA since there is substantial uncertainty on 
the process and design of a gas conditioning facility at Prudhoe Bay needed to provide LNG 
quality natural gas to TAGS. Prior NEPA evaluations and an expired PSD analysis may not be 
transferrable or may not be appropriate for TAGS (EPA 1988a). 
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SUMMARY 





5.1 INTRODUCTION 

The Yukon Pacific Corporation (YPC) 
proposed Trans-Alaska Gas System (TAGS) 
Environmental Impact Statement (EIS) is a 
document prepared jointly by the Bureau of 
Land Management (SLM) of the U.S. Department 
of the Interior (DOI) and the U.S. Army 
Carps of Engineers (USACE). It is designed 
to fulfill requirements of the National 
Environmental Policy Act (NEPA) for issuance 
of federal authorizations for a right-of-way 
from the BLM, for fill placement and 
activities in wetlands and navigable waters 
from the USACE, for use of buffer area to 
operate the lJquefied natural gas (LNG) 
plant from the U.S. Forest Service (USFS), 
and for subsequent action by the Economic 
Regulatory Administration (ERA) and the 
Federal Energy Regulatory Commission (FERC) 
under Section 3 of the Natural Gas Act. 
On December 3, 1981 YPC submitted an 
application for export authorization to the 
BRA. 'l'he application wu printed in the 
Federal Register on February 8, 1988 with 
the comment period closing on March 9, 1988. 

YPC also filed an application for a 
place of export sd th ·the FBRC on December 3, 
1981. 

On January 12, 1988, the President 
determined that the effects of export of 
Ala.ska North Slope natural gu on American 
consumers would comply with the market 
crt teria of section 12 of Alaska Natural Gas 
Transportation Act ( ANG'J.'A) in the context: of 
current and projected future energy 
markets. The President also stated "I do 
not believe the f int.ling should hind.er 
completion of • • • Alaska Natural Gas 
Transportation System (ANG'J.'S)." 

The proposed TAGS project would 
transport natural gas from the North Slape 
of Alaska to tidewater, where ft would be 
liquefied for ocean transport to export 
markets in the Asian Pacific Rim. As 
proposed, the project would transport up to 
2.3 billion cubic feet per day (BCFD) of 
natural gas through a 796.5-mile-long, 
36-inch outside diameter (00) buried 
pipeline. 

The proposed TAGS project would be 
located primarily within the utility 
corridor developed for planning and 
subsequent construction of the TransAlaska 
Pipeline System (TAPS) project from Prudhoe 
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Bay to Port Valdez in the mid-1970's. 
Northwest Alaskan Pipeline Company (NAPC) 
plans to use this same utility corridor 
for its authorized, but 
yet-to-be-constructed ANGTS from Prudhoe Bay 
to Delta Junction. The approved alignment 
for the ANGTS is reserved, and though work 
has been suspended, this document is based 
on the assumption that ANGTS will be built. 

The primary components of the proposed 
TAGS project are: 

Pipeline - The proposed TAGS pipeline 
would consist of 796.5 miles of a 
buried, chilled gas pipeline designed lo 
transport gas at a maximum operating 
pressure of 2220 pounds per square inch 
(psi) from Prudhoe Bay to a tidewater 
site at Anderson Bay on Port Valdez. 

Compressor Station - Ten mainline 
compressor stations would be located 
along the proposed pipeline route to 
maintain required system operating 
pressures (from 1100 to 2220 psi) and 
the appropriate operating temperatures 
for system compatibility with ground 
temperatures. All compressor stations 
would be manned. 

Liquefied Natural Gas (LNG) Plant - 1he 
proposed LNG plant would be located at 
Anderson Bay and would include four LNG 
processing units to reduce the 
temperature to -259°F, condensing it to 
the liquid state, and four LNG storage 
tanks. 

The environmental analysis in this 
Final BIS (FBISJ must address the 
decisions of the ERA and the FERC under 
Section 3 of the Natural Gas Act. 

Marine Terminal - Proposed marine 
facilities would include a trestle with 
cryogenic loading lines, two LNG tanker 
berths, and dock facilities for supporl 
vessels adjacent to the LNG plant. 

Maintenance and Operations Locations -
The headquarters and administration of 
TAGS would be in Anchorage. A 
maintenance facility would be in 
Fairbanks, which is accessible to rail, 
air, and road transportation. An 



operations and control center would be 
at the LNG marine terminal in Valdez. 

In addition to the above facilities 
proposed for the TAGS project by Yukon 
Pacific Corporation, a gas conditioning 
plant, a connected action, would be 
required in the Prudhoe Bay area. This gas 
conditioning plant would deliver to TAGS 
a natural gas of a quality suitable for 
subsequent conversion to LNG at Anderson Bay. 

S.2 SCOPING AND DBIS RBVIB1rl 

The EIS scoping process provided the 
first step toward public and resource 
agency involvement in .. the environmental 
review process. The scoping process 
provides an opportunity for members of the 
public, special interest groups, and 
agencies to define environmental issues and 
concerns related to the project. Six 
scoping meetings were held in Aiaska between 
December 8 and 13, 1986. Approximately 170 
people attended these meetings. 
Additionally, written comments were received 
from federal, state, and local entitles, 
industry, and the public. Issues identified 
during the TAGS scoping process are located 
in Appendix A. 

copies or the Draft BIS (DBISJ were 
distributed by mail to various 
organizations, government agencies, and 
individuals in mid-September 1981. During 
the public review period for the DBIS, which 
ended on November 20, 1981, eight formal 
public hearings were conducted in Alaska to 
solicit oral comments on the DBIS and the 
ANILJ:A 810 finding on subsistence. 
Approximately 20 individuals presented oral 
testimony. Additionally, prior to the close 
of the public review period, 29 written 
letters of comment to the DBIS were 
received. Section 7 of this FBIS presents a 
sumzrtary of the public hearing transcript and 
copies or each or the letters of comment 
w.1 th responses to all comments r:ecei ved. In 
addition to BLH and USACB, other cooperating 
agencies assisted in preparing responses to 
comments where their authorities or 
jurisdictions were involved, i.e., BRA, 
lOfltfer-48 states; impacts and end use; DCll', 
Part 193 or LNG standards, and state of 
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Alaska, subsistence, fisheries, recreation 
areas, and operation of the Prudhoe Bay 
field. 

5.3 ALTERNATIVES TO THE PROJECT 

Alternatives considered but eliminated 
an the basis of general feasibility included 
alternative modes for transporting natural 
gas, regional routes to western and 
southeastern Alaska, and transportation of 
natural gas or natural gas liquids in 
existing TAPS pipeline facilities. 

One major regional pipeline route 
alternative and six alternative LNG plant 
and marine terminal locations were 
considered along with the main proposal. 
The Cook Inlet alternative alignments would 
deviate from the proposed project near 
Livengood (Milepost 395) and proceed south 
to the Cook Inlet area, where three 
alternative LNG plant and marine terminal 
locations at Harriet Point, Boulder Point, 
and Cape Starichkof were considered. Three 
other alternative LNG plant and marine 
terminal locations at Gravina, Gold Creek, 
and Robe Lake in the Prince William 
Sound-Valdez area were considered. The 
no-project alternative was also evaluated. 

After screening the alternative 
tidewater sites and pipeline routes, the 
representative Cook Inlet-Boulder Point 
alternative emerged as a potentially viable 
and environmentally acceptable alternative 
to the proposed TAGS project to Anderson Bay 

Detailed comparison of the Cook 
Inlet-Boulder Point alternative with the 
proposed Prince William Sound-Anderson Bay 
project showed the following important 
differences in the two: 

Land Use/Land Status: The Cook 
Inlet-Boulder Point alternative 
requires crossing of Minto Flats, an 
important subsistence area; transit 
through a major national 
"conservation system unit"--Denali 
National Park and Preserve; and crossin\ 
Susitna Flats. The pipeline for the 
proposed Prince William Sound-Anderson 
Bay route follows an existing utility 
corridor with a pipeline system already 
in place~ 



Constructability: The Cook 
Inlet-Boulder Point alternative involves 
a major submarine pipeline crossing of 
Coak Inlet with concerns for 
constructability, safety, and 
environmental considerations. 

Environmental Disturbance: The Cook 
Inlet-Boulder Point alternative includes 
178 miles of pipeline through areas with 
no current utility corridors or roads. 
The proposed Anderson Bay site minimizes 
new construction of access roads and 
campsites due to the presence of 
existing infrastructure along the entire 
route. 

Permit Acquisition: An Act of Congress 
would be required for the Cook 
Inlet-Boulder Point alternative to cross 
the Denali National Park and Preserve 
under provisions of the Alaska National 
Interest Lands and Conservation Act 
(ANILCA), Title XI. This action 
requires a finding by the National Park 
Service, the president, and Congress 
that there is no environmentally 
acceptable alternative. An existing 
utility corridor route is available to 
Anderson Bay. 

No-Action Alternative: The no-action 
alternative would result from the denial 
of any of the right-of-way:s or permits 
required for construction and 
operation. Under this alternative, no 
construction related to the proposed 
action would take place. The 
environmental impacts associated with 
the project, access roads, work pads, 
196.S miles of pipeline, the LNG plant, 
and other project components would not 
occur. 

S.4 ENVIRONMENTAL CONSEQUENCES 

The potential environmental 
consequences of the proposed TAGS project 
may be characterized as having major, 
moderate, minor, or negligible on the 
physical, biological, and socioeconomic 
features of the existing environment, as 
defined in Table S-l. Table s-1 analyses 
assumes that: the TAGS project would be in 
compliance with all applicable laHs, 
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regulations, and orders, and that the TAGS 
applJ.cant would implement all proposed 
mitigation measures. 

The gas conditioning facilities required 
in the Prudhoe Bay area to deliver pipeline 
quality gas are not part of the TAGS project 
as was the case for ANGTS. Assumptions 
used in the preparation of this BIS are 
that a potential site is available and the 
air quality impacts attendant to such 
additional facilities at Prudhoe Bay wm1 ld 
not significantly affect the air quality of 
the area. The effects of additional 
conditioning plant capabilities are simi.lar 
to those evaluated in the ANGTS conditioning 
plant prepared by FERC in FERC/EIS OOrJ9, 
July, 1980. A summary of the environmental 
consequences for the proposed TAGS Prince 
William Sound-Anderson Bay preferred route 
and Cook Inlet-Boulder Point alternative is 
contained in Table S-2. Table 5-2 
summarizes and combines several distinct 
phases of TAGS for each resource category to 
provide an overview and comparison of 
impacts for the proposed Anderson Bay route 
and the representative Cook Inlet-Boulder 
Point alternative. Impacts associated with 
specific aspects of a resource within these 
groups are described in Section 4.0. In all 
instances "major11 impacts can be considered 
significant. An exception is 
•subsistence• where a •moderate• or •major" 
impact can be considered signi£icant.w 

The Conceptual Gas Conditioning Plant 
needed to supply LNG quality natural gas is 
not part of the TAGS project. The 
environmental effects, especially the air 
quality aspects, will be evaluated in detail 
at such time as the technology and plant 
configuration is more certain. This tiered 
NBPA evaluation bas been coordinated with 
BPA and recognizes the fact that NBPA air 
quality evaluations and information in the 
expired PSD for the ANGTS Sales Gas 
conditioning facility are for a plant 
configuration and technical operation that 
has been revised significantly. 

S.5 FORMAT OF THE EIS 

The general format of the EIS follows 
BLM and USACE regulations implementing NEPA 
(40 CFR 1502.1). Each section has a 
specific purpose and is required to include 



Cl) 
I 

J::>. 

PHYSICAL 
RESOURCES 

BIOLOGICAL 
RESOURCES 

HUMAN 
RESOURCES* 

Major 

Regional change of consider
able severity in landforms, 
surface appearance, avalla-
bl llty, or distribution of 
physical resources lasting for 
the duration of the project 
or longer 

Regional change In habitat 
avallabtllty or quality that 
would likely modify the 
natural abundance or distri
bution of a species poten
tf al I y through the life of 
the project or longer 

The potential to cause 
regional changes ln the 
economic, cultural, or socio
cultural system of residents in 
the area or wlil require sub
stantial changes In govern
mental policies, planning, or 
budgeting 

Table S-1 Definitions of Environmental Impacts 

Moderate 

Localized changes of consider
able severity In landform, 
surface appearance, avalla-
bl lity, or contamination of 
physical resources occurring 
for the duration of the proj
ect, or widespread changes 
generally llmlted to the 
period of construction 

Reglonal change in habitat 
avallablllty or quality that 
would lfkely modify the 
natural abundance or distribu
tion of a species, or local
ized modlf lcation In habitat 
avaf labll lty or quallty that 
would likely modify the abun
dance or distribution of spe
cies potentially lasting 
through the llfe of the 
project or longer 

May slgnlflcantly affect the 
economic or sociocultural 
system of residents or will 
requlre some modlf lcation of 
governmental pollcles, planning, 
or budgeting 

Minor 

Localized change(s) In surface 
appearance, distribution, 
avallablllty, or other charac
teristics of physical re
sources with no observable 
resfdual modification 

Localized change of species 
abundance, distribution, 
habitat avatlablllty or habi
tat quality 

May marginally affect the eco
nomic or sociocultural system 
of residents or will require 
marginal change In govern
mental pof ictes, planning, or 
budgeting 

Neg I lglble 

Little or no change In surface 
appearance, distribution, 
availability, or other charac
teristics occurring as the 
result of this project» or If 
any change does occur, It wf 11 
be extremely localized and 
temporary 

No measureable change In abun
dance or distribution, habitat 
availability, or habitat 
quality 

Unlikely to have any measur
able effect on the economic 
or sociocultural system of 
residents or governmental 
policies, plannfng, or 
budgeting 

* ANILCA Section 810 requires Federal agencies to evaluate effects of proposed land use decisions on subsistence uses and needs. A proposed action 
will be considered to significantly restrict subslstence uses If after any stlpulatJons or modifications warranted by consideration of alternatives 
or conditions, It can be expected to result In a substantial reduction In the opportunity to continue subsistence uses of renewable resources. For 
the purpose of this EIS, the potentfal for a slgnlf lcant restriction to subsistence use would occur from major or moderate Impacts to either 
biological or human resources as stated in this table. 



Table S-2 Sunwnary of Environmental Effects of the Proposed Project to Anderson J.! 
Bay. the Representative Cook Inlet-Boulder Point Alternative, and the No-Project Alternative 

Proposed Project Cook Inlet 
Alaskan Anderson Bay Boulder Point No-Project 

COnsfrucf Ion Operaf Ion Cumu I aT 1 ve COnsfrudlon Oj:ieraf1on 1'.:umulaflve ~umulaflve 

Soc I oeconom ics Major Major Moderate Major Major Moderate Major 

Land-use Moderate Minor Moderate Major Moderate Moderate Moderote 

Transportation Moderate Negligible Minor Moderate Minor Minor Negllglble 

Noise Minor Minor Minor Moderate Minor Minor Neg I lglble 

Air qua I tty 3! Minor Moderate Moderate Minor Moderate Moderete Neg Ilg Ible 

Liquid, solid, and Neg I lgible Neg I lglb le Negl lg Ible Neg I lglble Neg I lg! ble Neg I lglble Neg I fglble 
hazardous waste 

Geologic Environment Moderate Minor Minor Moderate Minor Minor Neg I lg Ible 

Surf ace & ground water Moderate Minor Minor Moderate .Minor Minor Negl lgfble 

Marine environment Minor Minor Minor Minor Minor Minor Negl lg Ible 

Fish Moderote Minor Minor Moderate Minor Minor Neg I fglble 

Vegetation/Wetlands Moderate Moderate Moderate Moderate Moderate Moderate Negl lg Ible 

WI ldl lfe Moderate Minor Minor Moderate Minor Minor Neg I lg Ible 
{J) 

Threatened/Endangered Mf nor Negligible Negligible Negligible Neg I lg Ible Negligible Negl lg Ible I 
U1 

Recreation/Aesthetics/ Moderate Minor Moderate Moderate Moderate Moderate Moderate 
WI lderness 

Cultural Minor Neg I lgible Minor Mod~rate Neg Ilg Ible Minor Negl lglble 

Subs I stence 1/ Major Moderate Minor Major Moderate Minor Neg I lg Ible 

National Resource 
Pl!lramaters 4/ 

Residual effects N/A Minor Minor N/A Minor Minor Neg I lgfble 

Socioeconomics N/A Mi5jor Major N/A Major Major Mi5jor 

. 
II The environmental effects may be different for construction, operation, and cumulotlve aspects. Construction and 

operations effects vary according to duration and scope of work, whereas cumulative effects evaluate the total TAGS 
project In combination with TAPS and ANGTS. 

21 The conceptual Gas Conditioning Plant at Prudhoe Bay needed to supply LNG quality natural gas to TAGS Is not part of 
this project. Previous NEPA air quollty evaluatlons and the expired PSD for the ANGTS Sales Gas Conditioning 
facility may not be transferable to TAGS since the orlgfnal ANGTS faclllty has been revfsed slgnlflcantly. 
Accordlngly. the gas conditioning faclllty associated with TAGS wfll be given detailed NEPA and air quality 
evaluations at such time as the technology and plant conflguri!ltlon Is more certain. 

3/ The subsistence was done on o worst case analysis; the Impacts after probable mitigation should be moderate to minor. 
4/ See discussion In subsection 4.6.19. 
lf/A - Not appl lcable 



certain information. All changes to the 
DllIS that are incorporated into the PHIS are 
in bold italic. Following is a brief 
summary of the contents of each major EIS 
section. 

S.5.1 Section 1.0 - Introduction 

Section l.O provides the necessary 
background to understand the project, the 
role of the EIS process for this project, 
major permits, and other approvals that 
would be required for the project to 
proceed. It also summarizes key results of 
the scoping process and describes initial 
options considered and eliminated from 
further consideration. Pipeline, LNG plant, 
and marine terminal siting evaluation 
criteria are presented and used to evaluate 
alternatives and to make comparisons. 

S.5.2 Section 2.0 - Description of the 
Proposed Action and Alternatives 

Section 2.0 describes major components 
of the conditioning plant, pipeline route, 
LNG plant, and terminal sites. It briefly 
summarizes development of the project 
schedule, preconstruction, construction, and 
operation and maintenance activities, and 
discusses viable project alternatives. 

S.5.3 Section 3.0 - Affected Environment 

Section 3.0 describes the existing 
environment within the area that would be 
affected by development of the proposed TAGS 
project and the Cook Inlet-Boulder Point 
alternative. Disciplines considered 
included those commented on during the 
scoping meetings as well as areas of special 
concern. An effort was made to address only 
those aspects of the existing environment 
relevant to environmental impact analysis of 
the TAGS project. 

S.5.4 Section 4.0 - Environmental 
Consequences 

This section presents the potential 
environmental impacts from implementation 
o£ the TAGS project or Cook Inlet-Boulder 
Point alternative. All impact analyses 
assume mitigation measures included in the 
applicant's proposed project (ROW 
Application, December 5, 1986) are 
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considered an integral part of the project 
approach. 

Environmental consequences of the 
proposed project are considered for the same 
disciplines discussed in Section 3.0. This 
section also describes areas of special 
concern, public safety, cumulative impacts, 
mi t:igat.ion measures, quality 
assurance/quality control, unavoidable 
adverse impacts, irreversible or 
irretrievable commitments of resources, 
and the relationship between local 
short-term uses of the human environment. 

S.5.5 Section 5.0 - Consultation and 
Coordination 

This section describes the process for 
soliciting input from agencies and the 
public, the contract with a consulting firm 
for preparation of the EIS, and other agency 
participation in the EIS process. It also 
includes a list of EIS preparers. 

Of special importance are issues related 
to the approved ANGTS and to the 
Tramr-Alaska Pipeline System (TAPS), as 
these routes parallel those proposed for 
TAGS. These issues include the availability 
of confidential and proprietary information 
and the availability of ANGST or TAPS 
federal rights-of-way for co-use by TAGS. 
It describes important assumptions upon 
which the TAGS EIS process is based. 

s.S.6 Section 6.0 - support Material 

This section contains the acronyms and 
abbreviations, the glossary of terms, and 
the references used. throughout: the BIS. 

S.5.1 Section 1.0 - DllIS Review 

This section contains a summary of the 
public hearing comments and copies of each 
of the comments received. by the DBIS. 
Responses are provided for each comment 
identified. 

s.6 Permits 

YPC has applied for a grant of 
right-of-way from BLM and the State of 
Alaska to cross federal and state lands and 
has applied to the USACE for the requi.red 
Section 10 (River and Harbors Act, 1899) an1 
Section 404 (Clean W~ter Act) permits. 



The BLH'!I grant of right-or-way is for 
federally owned lands, the state grant of 
right-of-way i.s for state owned land.s, and 
the USACB permits are for wetlands in all 
lands along the proposed alignment.. The 
USACB would use a tiered perm! t process to 
review and assess environmental protection 
and project: mitigation requirements. The 
State must determine coastal.zone management 
consistency and the Section 401 water 
quality compliance to complete the USACE 
permit process. The federal Bconomic 
Regulatory Adm.tnistration (BRA} muat approve 
authorization to export: lique:f ied natural 
gas under Section 3 of the Natural Gaa Act 
(NGA). Under section 3 of the NGA, 
application for export authorization llJU!lt be 
approved unless, after opportunity for 
hearing, the proposal is found. not to be in 
the public interest. on December 3, 1981 
Y.PC submitted an application for export 
authorization to the BRA. That application 
was noticed in the Federal Register on 
February 8, 1988 and a comment period was 
established which was scheduled to close on 
Harch 9, 1988. Following the comment: period 
the BRA would review the comments and either 
establish additional procedures as 
appropriate, and, then based on the official 
record, would issue an order granting or 
denying the request:ed authorization. In 
addition, the PBR.C has been delegated 
responsibilities under Section 3 of the 
Natural Gas Act to approve the site o:f 
export .. 

on December 3, 1981, YPC also submitted 
an application to the PBRC. 

s.1 

s.1.1 

Relationship of TAGS to Other 
Proiects 

Pipelines 

The proposed TAGS project would be 
proximate to the previously constructed 
TAPS, the existing state highway system, 
the authorized ANGTS project, the 
Haines-Fairbanks military pipeline 
right-of-wag, and the major GVEA and CVBA 
transmission line right-of-way all located 
within the 796.5-mile transportation utility 
corridor which also includes the 
unappropriated BLH lands. At Valdez the 
proposed TAGS route and plant site/marine 
terminal would be located near the Alyeska 
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oil terminal; the proposed Alaska Pacific 
and Valpetro Petroleum Refinery. Because 
the TAPS pipeline and Alyeska Marine 
Terminal are in place, specific details of 
the projects and impacts of their 
construction are already known. 
Construction, operations, and maintenance 
impacts for TAPS during the past 10 years 
have been incorporated into the EIS 
discussion. 

Since it was established in 1974, some 
of the federal lands within the utili t:y 
corridor have been transferred primarily to 
state and Native ownership, particularly 
between the Yu.Icon River and Port Valdezo 
This is not expected to be a problem :for 
TAGS routing. 

s.1.l.l TAPS 

TAPS is an 800-mile-long hot oil 
pipeline system with 12 pump station 
sites along its length from Prudhoe Bay to 
the Port Valdez oil terminal for shipment 
by tanker to the lower-48 states. This 
crude oil supply accounts :for about 20 
percent of the total us supply. A total 
of approximately 10 miles of the TAGS 
alignment would be very close to TAPS. The 
proposed TAGS project is located primarily 
within the utility corridor (including the 
unappropriated BLH lands) developed for 
the TAPS project from Prudhoe Bay to Port 
Valdez. 

s.1.1.2 

If ANm'S were implemented, the 
federally approved project would result in 
construction of 745 miles of 
48-inch-diameter pipeline from Prudhoe Bay 
to the Alaska/Yukon border with a total of 
15 compressor stations and a natural gas 
conditioning facility at Prudhoe Bay. The 
ANG'l'S approval is a federal approval, 
although application for a state 
right-of-way lease is pending; it has not 
been 1..ssued for ANm'S. Of the 745 miles 
of pipeline alignment in Alaska, 
approximately 550 miles o:f ANm'S would 
be adjacent to the proposed TAGS alignment, 
with 12 of the 15 compressor stations from 
Prudhoe Bay to Delta Junction adjacent to 
the proposed TAGS route. With the 
exception of some river crossings, the 



entire authorized ANGTS, like proposed 
TAGS, would be constructed totally below 
ground. A total of about 15 miles of the 
TAGS alignment is very close to ANGTS. 

ANG'!'S received its initial permit to 
construct and operate a pipeline system on 
:federal lands in Alaska on December l, 
1980.. Substantial det:ailed engineerJ.ng 
design ha.a been completed, but flfork. has been 
suspended pending more :favorable market 
cond1 tion.s.. Al though some :federal permits 
have been issued to ANG'!'S, the permitting 
requirements :for use o:f state Oflf12ership 
lands in Alaslca have not been completed and 
no state authorizations have been issued. 
Nork. on state permits also is suspended. 

From the Alaska/Yukon border the 
authorized ANGTS would proceed through the 
Yukon Territory, British Columbia, and 
Alberta to markets in the western and 
midwestern states with a total of more than 
4,000 miles of pipeline alignment, of which 
about 2,400 miles in Alaska and Canada 
remains to be constructed. 

At this time there is .no :firm schedule 
:for remobilization o:f ANG'1'S.. In OCtober 
1981 the NNA o:f:f ice in Fairbanks flfas closed, 
and in December ARCO withdrew :from the group 
supporting ANG'!'S. Active planning on 
several required preconstruction plans flfere 
suspended. in october 1984 when the OPI .noted 
that " •• • early Phase II remobilization was 
unlikely.~ (OPI october 29, 1984, 2lst 
Quarterly Report to the President and the 
Congress.) 

s.1.2 Terminal 

Although there is no firm commitment to 
proceed with the two proposed Valdez oil 
refineries, the relative magnitude of the 
projects and their geographical coincidence 
with the proposed TAGS pipeline, LNG plant, 
and terminal will be considered. 

s.1.2 .. 1 
Refinery 

Proposed Alaska Pacific 

The proposed Alaska Pacific Refinery is 
a 100,000-bbl/day crude oil refinery which 
flfas scheduled to be built beginning in 
1988 on the old ALPETCO site just east of 
the Valdez Airport near Robe Lake. This 
refinery would produce products ranging from 
fuel gas to Na. 6 bunker fuel. The products 
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are intended to be shipped from Valdez to 
Pacific Rim countries via tankers. There 
would be product lines from the refinery 
site to a marine facility located just 
beyond the grainery on the north side of 
Port Valdez. This project is on an 
indefinite hold. 

Proposed Valpetro Refinery 

.The Valpetro Refinery is a proposed 
small topping plant that would process about 
8,000 bbl/day of number l and 2 diesel fuel, 
plus enough fuel gas to operate the plant. 
The facility is intended to be located on 
the hillside just east of the Alyeska 
terminal. Construction schedule :for this 
project is uncertain. The product line 
would lead to an offshore loading bulkhead 
just east of Winnebago Point. 

S.1.2.3 Gas Conditioning Facilities 

The gas conditioning plant for the TAGS 
project would be independent of the one 
evaluated by FERC for ANGTS. Since the FERC 
conceptual evaluation of the ANGTS Sales Gas 
Conditioning Plant (ANGTS-SGCF) in 1980, a 
Central Gas Facility (CGF) has been 
constructed as part of the Prudhoe Bay oil 
production operation. As a result o:f the 
independent: construction o:f t:he CGP, the 
ANG'!'S-SGCP flfas dOflfl'Jsized substantially in 
1984. The relationship, if any, of TAGS 
gas conditioning needs and the existing 
capabilities of the CGF is not known. No 
signi:ficant cumulative e:f:fects are expected 
:from the construction and operation or the 
dOflflJsized ANG'!'S-SGCF and a standalone GCF tc 
produce LNG quality pipel1ne natural gas to 
'l'AGS at Prudhoe Bay. 

S.1.3 Prospective Prudhoe Bay Liquid 
Petroleum Gas Protect 

During the Spring o:f 1988, the three 
major Prudhoe Bay Producers (ARCO, BP 
America and Bxxon) announced they are 
jointly examining the :feasibility o:f 
recovering additional Natural Gas Liquids 
(NGLs) :from the Prudhoe Bay gas produced 
with oil. The concept generally consists ot 
modi:f ications to the existing gas handling 
:facilities to recover additional NGLs, 
mod1£icattons to 'l'APS to transport the 



comingled stream, and additional 
facilities at Valdez for removal of NGLs 
from the crude stream and separation into 
commercial grade Liquid Petroleum Gas (LPG) 
products. If the project .ts determined to 
be viable, over l00,000 barrels per day of 
LPG could be produced starting in 1993-94. 

'l'he current phase of the study is 
examining all aspects .including facilities, 
operations, and product dispod ti on. 'l'he 
examination of operational aspects in 
particular includes impact on current 
operations at Prudhoe Bay and along 'l'JtPS. 
'l'he analysis of product di:spod tion includes 
assessment o£ possible domestic and Par Bast 
markets, logistic requirements and costs. 
'l'he LPG project, as currently visualized, 
fllOuld add and upgrade facilities on the 
North Slope, along 'l'JtPS, and at Valdez. 

'l'he contemplated project is independent 
of any proposed gas transportation concept:.s 
auch as ANGTS or 'l'AGS. 'l'he f ac1li ties would 
be compatible with conventional natural gas 
pipeline concepts, since removal of some o£ 
these LPG components is necessary before the 
gas could enter the gas transmission system. 

'l'he primary hydrocarbon components or 
natural gas fllOuld continue to be reinjected 
into the Prudhoe Reservoir and would remain 
available for a major gas sale when market 
conditions warrant the development or an 
appropriate gas transportation system. 

s.8 PROPOSED FEDERAL ACTION 

The BLM and USACE are proposing to 
authorize TAGS project-related facilities on 
a route from Prudhoe Bay that generally 
parallels TAPS. TAGS would be located on 
the west side of Galbraith Lake and would 
follow the highway through Keystone Canyon. 
The LNG plant and marine terminal would be 
located on state lands at Anderson Bay. The 
USFS has identified certain National Forest 
land at the Anderson Bay LNG plant as 
suitable for transfer to state ownership. 
In the event that· transfer has not been 
completed, the USFS proposes to issue 
appropriate land use authorization on the 
basis of this PBIS. 

The TAGS project, as proposed, involves 
export of North Slope natural gas from 
Alaska to markets in the Pacific Rim. 
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Export applications have been filed with 
DOE, the ERA is required to approve any 
export of LNG under Section 3 of the Natural 
Gas Act. 

T'he PBRC would also use this FEIS as 
P¥t of its NBPA requirement. 

BLH and USACB proposed action will 
require submission of detailed information 
for appropriate review and approval in a 
manner similar to that used for ANGTS. 
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SECTION 1.0 INTRODUCTION 

1.0 EIS INTRODUCTION 

The proposed Federal actions to be 
considered 1n this Environmental Impact 
Statement (BIS) are whether the Bureau o:f 
Land Hanagement (BLH) should issue a grant 
of right-of-way for federal lands between 
Prudhoe Bay and Anderson Bay, and/or the 
u.s. Army Corps o:f Engineers (USACB) should 
issue :required Section 404 and Section 10 
authorizations far the proposed 
Trans-Alaska Gas (TAGS) project to 
Anderson Bay. The National Environmental 
Policy Act (NEPA) of 1969 requires 
preparation of an EIS whenever a proposed 
major federal action could significantly 
affect the quality of the human 
environment. For the proposed TAGS project 
the issuance of several major permits and 
authorizations required before the project 
could proceed constitutes the major federal 
actions. These actions include: SLM grant 
of right-of-way across federal lands; the 
USACE Section 404 and Section 10 permits 
authorizing discharge of dredge-and-fill 
material within the waters of the United 
States, including structures placed in U.S. 
navigable waters; U.S. Forest Service (USFS) 
authorization to use Chugach National Forest 
lands as a buffer zone; and the Economic 
Regulatory Administration (ERA) 
authorization to export liquefied natural 
gas under Section 3 of the Natural Gas Act 
(NGA). As part of this NGA analysis, the 
Federal Bnerqy Regulatory Commission 
(FERC) must in part approve the site of 
export. 

The objective of the EIS process is to 
ensure that Federal decision-makers and 
the general public have an opportunity to 
review available environmental information 
before Federal permit decisions are made 
and actions taken. The environmental 
process provides for public involvement in 
major actions which could affect the quality 
of the human environment. 

1.1 PURPOSE ANO NEED FOR THE PROJECT 

If an export license is granted by ERA, 
Yukon Pacific Corporation (YPC) has 
identified a purpose and need for the TAGS 

1-1 

project, based on what it believes to be a 
significant opportunity in the mid-1990's to 
market Alaska North Slope natural gas in the 
Asian Pacific Rim nations. To meet this 
opportunity, YPC proposes to develop the 
TAGS project, at a cost of approximately $10 
billion, which would transport Alaska North 
Slope gas to a tidewater facility in the 
Valdez area where it would be liquefied for 
ocean transport to Asia. Prime markets For 
the liquefied natural gas (LNG) exist in 
Japan, South Korea, and Taiwan. 

The TAGS project would generate 
approximately 2.5 billion dollars a year in 
gas sales, assuming that 14 million tons of 
gas are sold per year at four dollars per 
thousand cubic feet (MCF). Although gas 
sales contracts are not yet complete, a 
reasonable breakdown of gas volumes by 
customer could be: 

Japan 
Korea 
Taiwan 

7 million tons/year 
6 million tons/year 
1 million tons/year 

Project development could be phased over 
a period of years to allow controlled 
integration into the marketplace. When 
fully operational, the TAGS would export 14 
million tons of LNG per year. lt is 
projected that new demand for LNG in Japan, 
South Korea, and Taiwan would exceed the 14 
million-ton capacity of TAGS by the year 
2000. In view of this forecast, YPC expect~ 
that the total output of the TAGS project 
would be fully integrated into the Asian 
market before the turn of the century. 

Current State of Alaska estimates show ~ 
North Slope natural gas proven reserve of 
28.7 trillion cubic feet (TCF). Of that, 
27.3 TCF is in Prudhoe Bay. The U.S. 
Geological Survey (USGS) in 1981 reported 
that estimates of undiscovered, 
recoverable, and conventional resources 
of natural gas on Alaska's North Slope and 
adjacent offshore areas range from a low of 
16.4 TCF to a high of 216.5 TCF with a mean 
of 76.6 TCF. USGS estimates (1981) are 
being revised by the Geological survey and 
Hinerals Management Service. That revision 
is not yet completed. 
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At full development, TAGS would 
transport 2.3 billion cubic feet per day 
(BCFO) of raw natural gas. TAGS would use 
approximately 0.2 BCFD for system fuel use, 
thereby allowing 2.1 BCFD far export. 

Approximately 3.3 BCFO of North 
Slope natural gas is currently produced 
during oil extraction. Prior to 
reinjection, water and some heavier 
hydrocarbons are removed. Additional gas 
conditioning would be required to meet 
pipeline quality specifications. 

Conditioning at Prudhoe Bay would result in 
2.3 BCFO of pipeline-quality gas. A small 
amount would be used for operation of the 
TAGS compressor stations and LNG terminal, 
leaving approximately 2.1 BCFD of pipeline 
gas for conversion to LNG. 

To be able to initiate operations by the 
mid-l990's, the projected schedule of 
development for TAGS calls for major permits 
to be issued by the first quarter of 1988. 
Detailed design, engineering, and 
construction permit acquisition would be 

Figure 1.1-1 Trans-Alaska Gas System Project Schedule 

CALENDAR YEARS 

ACTIVITY 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

R.O.W. GRANT 

E.R.A./PRESIDENTIAL APP.RO/Al 

DETAILED DESIGN 

SITE PREPARATION 
(ALL FACILITIES) 

PIPELINE CONSTRUCTION 

COMPRESSOR STATION 
CONSTRUCTION 

1, 

LNG PLANT CONSTRUCTION 

TESTING - -
STARTUP a OPERATIONS 

1-2 
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complete by the last quarter of 1990 or 
first quarter of 1991. Construction of the 
project would require four years. Operation 
would be scheduled to begin the last quarter 
of 1995. A project schedule is presented in 
Figure 1.1-1. 

Liquefied natural gas from the TAGS 
project would be marketed in Japan, the 
Republic of South Korea, and Taiwan. These 
three Pacific Rim countries depend on 
imported energy for at least 75 percent of 
their needs. Each has established reduced 
dependence on crude oil as a national 
objective. Natural gas provides 
approximately one-fifth of the world's 
energy. Wide use in Asia began only 
recently but continues to grow quickly. 

YPC proposes to sell LNG to all three 
nations to encourage market diversity. 
However, need for the TAGS project could be 
demonstrated in Japan alone, where 
f orecasted increases in total demand for 
energy in the year 2000 are more than eight 
times that provided by the TAGS project. 

All three nations have substantial. trade 
imbalances with the United States which 
could be offset to some degree by LNG trade 
with the TAGS project. According to YPC 
(1986) a major sale of Alaska LNG could be 
the largest single U.S. export to help 
balance the U.S. deficit. 

Infrastructure for the importation of 
LNG into Japan is already in place. Today, 
there are 10 LNG importing facilities 
located near major population and industrial 
centers (i.e., Tokyo, Osaka, Nagoya, 
Niigata, and Kita Kyushu), and three new 
import terminals are under construction. 
The distribution systems in Tokyo and Osaka 
obtain more than 75 percent of their natural 
gas supply from imported LNG. During the 
1960's, 80 percent of Japan's primary energy 
came from petroleum; a large majority of 
that came from the Middle East. By 1984 
Japan's dependency on petroleum was reduced 
to 58 percent, and there is a national 
objective to further reduce the dependency 
on petroleum to about 40 percent by the turn 
of the century. LNG was first exported to 
Japan in 1969 (from the Kenai, Alaska, 
project). By 1984 LNG use had increased to 
approximately 10 percent of Japan's primary 
energy requirements. 
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Today, 110 LNG storage tanks are in 
operation in Japan with a total capacity of 
approximately 50 million barrels. 
Approximately 0.6 million barrels of LNG per 
day.or 14 million tons per annum would be 
produced by the TAGS project. Japan is 
currently using approximately 26 million 
tons of LNG per annum, with 75 percent going 
to electric power generation and 25 percent 
into city gas systems. This use is 
projected to reach 40 million tons per annurr 
by 1995. Until recently, Japan has made 
little effort to penetrate the industrial 
gas market. (In 1984 natural gas supplied 
only 1.4 percent of Japan's industrial 
market.) 

A large potential market exists, 
particularly if the Japanese government 
promulgates strong air quality controls, as 
it did in the late 1960's and early l970's 
with electrical power generation. Alaska's 
ability to play a role in expanding this 
market depends on its ability to project anc 
limit transportation costs. 

Republic of South Korea 

Korea Gas Corporation (a wholly owned 
government corporation) was established in 
August 1983 under the Korea Gas Corporation 
Act of December 1982. The prime aim ·Of thi: 
corporation is to "promote improvement of 
the South Korean national lifestyle and to 
contribute to the rising standard of public 
welfare by establishing the foundation for 
supplying a pollution-free and safe gas on 1 

stable and long-term basis." 
Korea Gas Corporation (KGC) is in the 

process of completing an LNG import terminn 
at Pyong-Taek, south of Inchon, which began 
operation in late 1986. Future plans call 
for a second LNG terminal to be located in 
the Pusan area. 

Taiwan 

Taiwan has a natural gas distribution 
system in the Taipei area that handles abou 
100 million cubic feet per day of local 
production. Taiwan has agreed to purchase 
l.5 million tons of LNG per annum from 
Indonesia, commencing about 1991. 

An LNG import terminal is under 
construction at Hsingta on the southwest 
shore of Taiwan. It will be connected to 
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the present gas distribution system near 
Taipei by a 200-mile gas transmission 
system, providing gas service to the major 
population areas of western Taiwan. With a 
gas system in place by 1991, Taiwan will be 
in a position to capitalize an these markets , 
once LNG is available and would be able to 
expand its need for additional supplies of 
natural gas. Taiwan is a potential market 
for some additional 2 million tons of LNG 
per annum. 

1.2 BACKGROUND OF THE PROJECT 

An application for the proposed TAGS 
project'5 right-of-way across federal 
lands was initially filed with the SLM and 
with the USACE for Section 10 and Section 
404 permits on May l, 1984. At that time, 
YPC considered a joint development with the 
Northwest Alaskan Pipeline Company (the 
holder of an approved federal gas pipeline 
right-of-way from the North Slope to the 
Alaska/Yukon border) from the Alaska North 
Slope to Livengood, Alaska. At Livengood 
the initial YPC route would have proceeded 
south to an LNG plant and marine terminal 
located on the Kenai Peninsula. Further 
analysis by YPC concluded that this was not 
a feasible or prudent alternative for the 
development of the TAGS project. YPC 
amended its original filing with the BLM on 
December 5, 1986. In addition to the 
amended filing, YPC filed applications with 
USACE for Section 10 and Section 404 permits 
to authorize dredge-and-fill operations 
within waters of the United States. Those 
applications triggered the preparation of 
this EIS. 

In March 1987, YPC filed an application 
with the State of Alaska for approval to use 
state-owned lands between Prudhoe Bay and 
Anderson Bay. The EIS process for the two 
initial federal permits is being coordinated 
with state evaluations so that a single 
public involvement process on Federal 
permits can be used. However, the state 
has its own public notice and comment 
requirements that dirrer rrom the rederal 
government. 

The ERA must grant an export 
authorization and the FERC must approve the 
site of export under Section 3 of the 
Natural Gas Act before any gas may be 
exported. on December 3, 1981, Y.PC filed 
applications with both the ERA and the 
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PllRC. ERA's decision is also a major 
federal action and requires compliance with 
NEPA. 'l'he Department or Energy (DOE), 
through ERA and the FERC, is cooperating 
in the preparation of this EIS. 

The proposed TAGS pipeline would be 
constructed and operated within an existing 
transportation and utility corridor from 
Prudhoe Bay to Port Valdez, which includes 
a m:txture or unappropriated BLH lands, 
military reservations, state, Native and 
other private lands generally parallel to 
the entire existing 806-m.1.le-long 
Trans-Alaska Pipeline System (TAPS) and 
along a 550-lflile segment of the approved 
but unconstructed Alaska Natural Gas 
Transportation System (ANGTS) from Prudhoe 
Bay to Delta Junctiona Environmental review 
documents related to this transportation and 
utility corridor include: 

TAPS Final Environmental Impact 
Statement (FEIS) completed in 1972 by 
the BLM with project construction 
initiated in 1974 and initial operation 
beginning in 1977. 

Alaska Arctic Gas Pipeline Company 
proposed to construct a natural gas 
pipeline from Prudhoe Bay across the 
North Slope of Alaska to Canada to the 
domestic market; FEIS completed by BU-4 
in 1976. 

El Paso Alaska Company proposal ta 
construct a natural gas pipeline from 
Prudhoe Bay to Gravina in Prince Willia!' 
sound; FEIS completed in 1976 by the FPr 

Northwest Alaskan Pipeline Company 
(formerly ALCAN) proposed to construct 
natural gas pipeline from Prudhoe Bay 
adjacent to TAPS to Delta Junction and 
on to the Alaska/Yukon Border to serve 
domestic markets; supplemental FEIS 
completed by the FPC in 1976. 

Northwest Alaskan Natural Gas 
Transportation Company proposed to 
construct and operate a sales gas 
conditioning facility at Prudhoe Bay, 
Alaska; FEIS completed by the FERC in 
1980. 
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The proposed LNG plant site and marine 
terminal would be located approximately 3.5 
miles west of the existing TAPS oil terminal 
on the south shore of Port Valdez. 

An inventory 0£ emission and stack 
parameters £or existing sources in the 
Valdez area has been taken £rom a PSD permit 
application £or the Alaska Paci£ic Refinery 
to ADBC in August, 1986. lihile this PSD 
application has been deemed incomplete by 
BPA and ADBC, the source inventory is a 
compilation or existing emission sources 
applicable to the LNG plant and marine 
terminal for TAGS. 

l.3 GENERAL PROJECT LOCATION 

The proposed TAGS project would 
transport natural gas via a pipeline that 
would extend from Prudhoe Bay to Port Valdez 
where the LNG plant and marine terminal site 
would be located at Anderson Bay. The 
primary qomponents of the proposed TAGS 
system would be 796.5 miles of buried 
36-inch outer diameter (00) pipeline with 10 
compressor stations located along the 
route. The pipeline would terminate at the 
Anderson Say LNG plant site and marine 
terminal. Project facilities would be 
located primarily an lands administered 
primarily by the SLM and the State of 
Alaska. Other federal ownerships include 
portions of several military bases and a 
small portion of the Chugach National 
Forest. The break.doflllJ 0£ land ownershlp 
is approximately SO percent federal, 45 
percent state, and S percent Alaska Native 
or 1n other private 0W1Jership. Appendix P 
provides a reference map of ownership. 

l.3.l Prudhoe Bay to Prince William Sound 

The proposed TAGS pipeline route 
alignment would begin at Prudhoe Bay, 
immediately downstream of the gas 
conditioning facilities, and proceed south, 
paralleling the Sagavanirktok River and 
traversing the Brooks Range through Atigun 
Pass. The alignment proceeds south through 
the Dietrich River and the Middle Fork of 
the Koyukuk River valleys into the Jim River 
valley. The route then proceeds southeast 
towards the Yukon River, with the proposed 
pipeline crossing the river on its own 
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suspension bridge. The proposed Yukon River 
crossing location would be approximately 
1,000 feet upstream of the existing highway 
bridge. The pipeline route would continue 
south, passing east of Fairbanks and Fort 
Wainwright. Proceeding southeast, parallel 
to the Tanana River valley, the route 
crosses the Tanana River near· Big Delta. 
The route passes east of Delta Junction and 
parallels the Delta River southward, 
crossing the Alaska Range near Summit Lake. 
The alignment then traverses the Copper 
River valley. Upon entering the Chugach 
Range, the pipeline would parallel the 
existing Richardson Highway. The route 
continues ta parallel highway alignment 
through Thompson Pass, entering the Lowe 
River valley. Through Keystone Canyon it 
would use the existing Richardson Highway 
ditch in the Lowe River floodplain. 
From the mouth of Keystone Canyon the route 
follows a westerly course for approximately 
21 miles to Anderson Bay, where it would 
traverse generally north-facing bedrock 
slopes along the south side of Port Valdez, 
crossing Canyon Slough, an anadromous fish 
stream. The line would follow along Port 
Valdez behind the TAPS ail terminal. West 
of the TAPS terminal, the route again 
follows along the south shore of Port Valdez 
before terminating Just east of Anderson Bay 

The Anderson Bay site is located 
5.5 miles southwest of the city of Valdez. 
The TAPS terminal is approximately 3.5 miles 
east of the site. Valdez is a fishing, 
tourist, and industrial community and 
could offer the industrial, commercial, and 
residential infrastructure support required 
by the TAGS project. The city is accessibll 
by road, sea, and air. An airport located 
approximately 7.5 miles northeast of the 
site is serviced by several instate 
airlines and a number of smaller charter 
service and private planes. Many dock and 
harbor facilities, some industrial, are alsr 
located near the east end of Port Valdez. 

The Anderson Bay site extends from the 
east end of Anderson Bay about 7,000 feet tr 
the east and about 2,000 feet south from th1 
shoreline of Port Valdez. The elevations 
across the site range from water level to 
about 350 feet. The majority of the site 
lies below 200 feet. 

Generally, the area is comprised of a 
series of east-west trending bedrock ridges 



SECTION 1.0 INTRODUCTION 

mantled with glacial till and infilled with 
unconsolidated sediments to depths possibly 
up to 40 feet. Till cover is shallow along 
ridges. Shallow lakes and wet areas in the 
grooves suggest a high water table; drainage 
is good. 

The site is in a high seismic area, but 
no active fault zones are known in the 
vicinity, though several lineaments are 
evident. There is no evidence of ground 
rupturing, subsidence, or uplift at the 
site. There are 30- to 50-foot bluffs along 
the coastline of the site. The substrate is 
coarse (gravel to boulders or bedrock). In 
the vicinity of the marine terminal, the 
60-foot isobath, a water depth suitable for 
even the largest LNG tankers, lie$ 
approximately 500 feet from shore. An 
offshore anchorage area is available, and 
there is ample space for maneuvering vessels. 

The shape of Valdez Arm suggests it 
would be susceptible to seiching action. 
During the 1964 earthquake, submarine 
landslides at Shoup Bay in fact did trigger 
large seismic waves within Port Valdez. The 
configuration and orientation of Port Valdez 
and Valdez Narrows limits the risk that 
tsunamis, generated in Prince William Sound, 
would have in Port Valdez. Earlier 
bathymetric studies showed no offshore 
bathymetric features that might amplify a 
tsunami within the basin. Maximum wave 
run-up at Anderson Bay was 78 feet (Plafker 
1967) during the 1964 earthquake. 

Mountains surrounding Port Valdez would 
shelter the terminal from the severe winds 
experienced in other parts of Prince William 
Sound. Prevailing winds are east-westerly 
and seldom exceed 18 mph; average wind speed 
is 6 mph. Certain local conditions can 
intensify winds, and winds can intensify 
currents. In the absence of meteorological 
effects, tidal current may be about 1.2 
knots but average less. 

wave activity would probably be slight. 
Waves less than l foot occur about 
90 percent of the.time; waves from l to 
3 feet occur about 10 percent of the time. 
Wave action is highest in midwinter and 
lowest in midsummer. A significant wave is 
estimated at 5 feet/5 sec; the maximum wave 
at 9 feet. 

Port Valdez is generally ice free year 
round. Occasionally, shore ice develops in 
the intertidal zone but poses no serious 
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problems; ice rarely occurs as a sheet. 
Shoup Glacier has the remote potential of 
calving icebergs into Shoup Bay that might 
get into Port Valdez. There is some concern 
about calved icebergs in the Valdez area 
from the Columbia Glacier. , 

1.4 RELATIONSHIP TO OTHER PROJECTS 

The proposed TAGS project would be 
located within the utility corridor 
developed for the TAPS project in the 
mid-70's which included unappropriated BLM 
lands. Located within this utility 
corridor are the constructed TAPS pipeline 
and associated pump stations, the authorizerJ 
but yet to be constructed ANGTS from Prudhoe 
Bay to Delta Junction as identified in 
approved Revision Alignment 4 to the ANG1S 
project, or t:he existing Golden Valley 
Blectric Authority, the Copper Valley 
Blect:ric Authority, or the abandoned Haines 
m.tlitary oil products pipeline. This 
alignment would be reserved for the ANGTS 
project. Also within the Port of Valdez is 
the operational Alyeska Marine Terminal and 
the proposed Alaska Pacific and the Valpetro 
oil refineries. 

1.5 AVAILABILITY OF ANGTS OR TAPS 
FEDERAL RIGHTS-OF-WAYS FOR CO-USE 
BY TAGS 

Federal rights-of-way regulation (43 CFk 
2881.1-1) " .•• retains a right to use a 
right-of-way and temporary use permit area 
or authorize the use in any manner not 
inconsistent with pipeline construction, 
operation, maintenance and 
termination • • . rr Later at 43 CFH 
2881.1-J(c) the federal government reserves 
the right on federal lands to " .•• make, 
issue, or grant right-of-way grants, 
temporary use permits, easements, leases, 
licenses, contracts, patents, permits, and 
other authorizations to or with third 
parties for compatible uses on, under, or 
adjacent to the federal lands subject to a 
right-of-way grant or temporary use permit.' 

YPC asserts its intention to keep 
reasonable distance from the existing TAPS 
facilities and the authorized but 
unconstructed ANGTS alignment, as shown by 
the approved Revision 4 noted to official 
BLM master title plats. Accordingly, the 
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amended TAGS application dated 12/5/86 
proposes to use a 200-foot separation from 
both TAPS and ANGTS, as appropriate. An 
exception would be where there is 
insufficient room due to topographic or 
environmental constraints. These existing 
valid Federal rights will be recognized in 
the processing of the TAGS project. 

'l'he Federal Inspector and BLM are 
preparing a .memorandum of WJderstanding to 
identify circumstances and manner in which 
BLM and Federal Inspector would exercise 
their re;specti ve responsibilities for the 
TAGS project. 

1.6 FACTORS THE EIS PROCESS IS BUILT 
UPON 

This EIS is built upon the following 
list of facts: 

Previous EIS's covered environmental 
issues similar to those associated with 
the proposed TAGS project, and they are 
incorporated in appropriate sections of 
this document by reference. 

The proposed TAGS and authorized ANGTS 
cross through the same environments 
for a distance of SSO miles from 
Prudhoe Bay to Delta Junction where the 
two pipelines would bifurcate and 
have similar environment. social, and 
economic features. 

The utility corridor has experienced an 
actual on-the-ground construction phase 
and a 10-year operations and maintenance 
program for the 806-mile-long TAPS 
project. Slightly more than one-half 
of TAPS was buried. TAPS also had 34 
major and 800 other river and stream 
crossings. The abovegroWJd sections had. 
special construction features at 554 
places in wildlife crossings. TAPS 
facilities have been successfully 
operated without adverse effect on 
peregrine falcons. TAPS information 
helps to predict what might happen with 
the TAGS project under similar 
construction and operational/maintenance 
conditions. 

TAPS and authorized ANGTS have been 
determined to be compatible. 

INTROOUCT ION 
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Application of similar standards for 
separation of TAGS and TAPS would result 
in comparable conditions. 

TAGS and authorized ANGTS have 
similar components in that both involve 
construction and operation of buried, 
chilled natural gas pipeline systems. 
There is a question as to what are the 
best technical standards of 
compatibility between two ch.i.lled, large 
diameter natural gas pipeline systems. 
TAGS and aut:horized ANGTS are 
compatible when the standard of a 200 
foot separation between the two 
pipelines is adopted (see Appendix B). 

For the purpose of analysis it is 
assumed that TAGS and the authorized ANGTS 
would not be constructed concurrently. This 
assumption is based upon the fact that the 
world econolllfJ could not fWJd two major 
pipelines in Alaska simultaneously. 
Neither ANGTS nor TAGS have completed sales 
agreements or arrangements to initiate 
construction, and neither project has 
completed permitting (for example, ANGTS 
does not yet have authorization to use State 
ownershlps in Alaska nor ls permitting 
for its conditioning plant at Prudhoe Bay 
complete). 

Another assumption is that there would 
be adequate supplies of Alaskan North Slope 
natural gas to support economic operation of 
both ANGTS and TAGS. 

It is assumed that necessary air 
quality authorizations for the TAGS project 
can be obtained. and that emission control 
measures will not adversely affect the 
project economics. 

It is further a:ssumed that a gas 
conditioning facility at Prudhoe Bay needed 
to supply LNG quality natural gas to TAGS 
Jtill be built and that a.ppropria te air 
quality authorlzations can be obtained. 

1.7 CONFIDENTIAL AND PROPRIETARY 
INFORMATION 

During its history Alyeska Pipeline 
Service Company had collected much 
confidential and proprietary information on 
design, construction, operation, and repair 
of the Trans-Alaska Pipeline System. 
Northwest Alaskan Pipeline Company assembler 
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similar information during design of the 
Alaska Natural Gas Transportation System. 

At an appropriate time, TAGS may choose 
to negotiate with one or both of these 
companies for use of such data. 

Under provisions of the Council of 
Environmental Quality (CEQ) regulations (40 
CFR 1502.21) " • • • Material based on 
proprietary data which is itself not 
available for review and comment shall not 
be incorporated by reference." Accordingly, 
such data, 1.e., ANGTS mineral material 
sources, and frost heave engineering design 
and biological studies are not available for 
evaluation of the proposed TAGS during the 
EIS phases. 

1.8 PUBLIC RBVIBll PROCESS 

The publJc review process for the 
DBIS for the proposed TAGS project 
identified issues and concerns associated 
with construction, operations, and 
socioeconomic issues. 

The first step in the federal NEPA 
public review process is to publish a 
Notice of Intent (NOI) for the preparation 
of an EIS in. the Federal Register. The NOI 
for TAGS was published by the BLM and the 
USACE on November 17, 1986. The second step 
in the NEPA process, termed "scoping," 
determines the significant issues and 
concerns relating to a proposed action that 
would be included in the EIS. Six scoping 
meetings were held in cities and towns in 
the general vicinity of the proposed 
pipeline route. 

The DBIS was distributed. by mail t:o 
various organizations, government: agencies, 
and individuals in mid-September 1981. The 
Notice of Availability of the DBIS for the 
proposed 7.'AGS project was published in the 
Federal Register september l8, 1981. 'l'his 
notice identified the availability of the 
DHIS and identified the locations, dates, 
and times of the public hearings and 
identified November 20, 1987 as end of the 
public review period. Bight public hearings 
were held in cities, towns, and villages in 
the general vicinity of the proposed. 
pipeline route to solicit comments on the 
DBIS and the ANILCA 810 Finding on 
subsistence. Public hearings were held at: 

l-8 

Location 

Peninsula Borough 
Assembly Room, 
Soldotna, Ala.ska 

Anchorage Museum of 
History and Art 
Aucti tori um, 
Anchorage, Alaska 

Valdez City Hall 
council Chambers, 
Valdez, Alaska 

Glennallen High School 
Gym, Glennallen, Alaska* 

Hutchinson Career Center 
FaJ.rbank:I, Alaska 

North Slope Borough 
AllSembly Room, 
BarrOflf, Alaska 

Stevens Village 
Community Center, 
Stevena Village, Alaska* 

coldf oot Services, 
Coldfoot, Alaska• 

Date 

October 23, 1987 

October 24, 1987 

October 26, 1987 

October 27, 1981 

October 28, 1981 

October 29, 1981 

October 30, 1987 

october 30, 1981 

* Subsistence hearing also held. 

Approximately 20 people presented oral 
testimony at the eight public hearings that 
were held on the proposed 7.'AGS project DEIS 
and the ANILCA 810 Finding on subsistence. 
A complete transcript: was made for each or 
these hearings. In add.1 tion to the oral 
comments, twenty-nine written comments were 
received. on or about November 20, 1981, the 
end of the public comment period. Section 7 
of the PBIS con~ains a summary or the public 
hearing comments, copies of each of the 
written responses received and responses to 
all comments identified. In addition to BLJ. 
and USACB, other cooperating agencies 
assisted in the preparation of responses to 
comments received on the DBIS where their 
authority or jurisdiction was involved, 
1.e., HRA, lower-48 states impacts and end 
use of gas~ DOl', matters involving LNG 
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safety as per 49 CFR 193; and t:he State of 
Alaska, £or such issues as subsistence, 
fisheries, recreational areas, and opera
tional characteristics of the Prudhoe Bay 
£1eld. 

1.9 ALTERNATIVES THAT WERE.CONSIDERED 
BUT REJECTED FROM FURTHER 
CONSIDERATION 

1. 9.1 Introduction 

Alternatives to the proposed TAGS 
project that were considered and rejected 
are discussed in this section. Alternatives 
considered include several route options to 
tidewater to supply the export market and a 
no-project alternative. Transport of 
Prudhoe Bay natural gas to Lower 48 markets 
has been addressed in previous proposed 
projects and will not be addressed here. 
Information on optional proposals ta 
transport Prudhoe Bay natural gas to the 
domestic markets is presented in EISs 
published for three projects: Alaskan 
Arctic Pipeline Campany proposal (BLH 
1976), El Paso Alaska Company proposal (FPC 
1976a), and Northwest Alaskan Pipeline 
Company (formerly ALCAN) proposal (FPC 
1976b). The TAGS EIS assumes that the 
authorized but unconstructed ANGTS project 
will be built and does not represent an 
alternative to the proposed TAGS project. 

This section presents information on a 
broad range of alternatives to the proposed 
project, describes the process through which 
alternatives were evaluated, and presents 
the conclusions of the evaluation. The 
discussion of these initial alternatives to 
implement the proposed project includes: 

Consideration of alternative 
transportation modes and systems 

Consideration of statewide alternative 
pipeline routes and coastal terminal 
sites 

Evaluation of specific alternative 
regional pipeline routes and sites for 
LNG facilities/terminals 

Comparison of environmental and 
engineering criteria of potentially 
feasible routes and sites for the 
proposed TAGS pipeline and LNG plant and 
terminal project 
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1.9.2 Alternative Transportation Modes 
and Systems Considered 

Various alternative modes for 
transporting Alaska North Slope oil and/or 
gas to domestic markets were considered in 
detail for the ANGTS in the BLH.'s 
Final EIS Alternatives Volume of March 1976 
(pp. 116-168) and that discussion is adopted 
by reference. Systems considered were: 
land routes, including transportation by 
dense-phase and methanol pipelines, railway, 
and monorail; marine routes, including 
ice-breaking tankers and submarines; air 
routes, including airplanes, helifloats, and 
dirigibles; conversion of natural gas to 
other energy sources, including electrical 
generation and transmission; and possible 
alternative combinations of various modes. 
For each system, the ANGlS EIS (FPC 
l976a) presented a description of the 
system and its required facilities, its 
feasibility, and its environmental impact. 
Since none of these alternative modes of 
transportation was considered feasible to 
design or operate, they were eliminated frorr 
further consideration. Since there has beeri 
no major breakthrough in any of the relevanl 
technologies, t:he prior analyses remain 
val.id. 

1.9.2.l Natural Gas Camingled with Crude 
Oil in TAPS 

During the scoping process and again 
during review 0£ t:he DBIS the question was 
raised as to whether natural gas and/or 
natural gas liquids could be transported in 
the existing TAPS pipeline system. The 
answer is that the existing TAPS crude oi.l 
pipeline is not designed to handle two-phas( 
flow. The injection of natural gas into 
crude oil under pressure would result in 
substantial quantities of the natural gas 
coming out of solution at points of low 
pressure along the TAPS route, such as at 
the Brooks Range, causing serious vapor 
locks within the system. Additionally, as 
the natural gas enters the pump stations, 
serious cavitation problems would occur at 
some of the pumps. There would be serious 
jeopardy to continued safe operation of 
TAPS. It should be noted that t:he Prudhoe 
Bay LPG Project being considered by the 
three major Prudhoe Bay producers (ARCO, BP 
America and Exxon) does not involve natural 
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gu (methane). Should the LPG Project be 
developed, 1t ls probable that the opera.ting 
pressures or existing TAPS £ac1lities would 
be converted. to a higher pressure system. 
The increased opera.ting pressure or TPAS 
still would not handle two-phase £low. 
Therefore, this alternative is not 
considered a viable option to the proposed 
action. 

1.9.2.2 Convert Natural Gas to a Liquid at 
Prudhoe Bay and Comingle with Crude 
Oil in TAPS 

During the public scoping process and 
again during review 0£ the DBIS, a 
suggestion was made to convert natural gas 
to a liquid at Prudhoe Bay and then use the 
existing TAPS to transport both oil and gas 
to Valdez. 

This alternative is possible only to the 
extent the natural gas, as a liquid, would 
be compatible with the operating potentials 
of the TAPS crude oil delivery system. 

Natural gas liquids (NGLs) comprise a 
group of hydrocarbons that occur naturally 
in gaseous form or in solution with oil in a 
reservoir. NGLs are recoverable as liquids 
by condensation or absorption processes. 

The average composition of gas 
reinjected in the Prudhoe Bay reservoir is 
shown in Table l.9.2-1. 

TAPS was designed to transport large 
volumes of crude oil. The maximum 
temperature of the oil when injected into 
the pipeline is l45°F. The design operating 
pressure of the pipeline is 1180 psi. 

Through addition of long chain polymers 
(which lower the viscosity and reduce the 
£rict1on £actor) and project 
modifications, Alyeska Pipeline Service 
Company has determined the present l45°F 
injection temperature for TAPS can be 
lowered to about 110° to lll°F. At this 
lowered temperature, and at atmospheric 
pressure, approximately 40,000 barrels more 
of NGLs (as a liquid) can be comingled daily 
with the crude oil in TAPS. Methane, the 
principal component of the feed gas for the 
proposed TAGS project, is a gas at these 
temperatures and pressures; and, therefore, 
is not compatible with the design of TAPS. 
At a temperature of -259°F, liquid natural 
gas (LNG) is not compatible with the TAPS 
design or operating requirements. 
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Table 1.9.2-1 

Composition of Gases Reinjected in 
Prudhoe Bay Reservoir Since 1978 

Constituent 

N2 (nitrogen) 
C02 (carbon dioxide) 
C1 (methane) 
C2 (ethane) 
C3 (propane) 
iC4 (iso-butane) 
nC4 (normal butane) 
iC5 (iso-pentane) 
nC5 (normal-pentane) 
C6+ (hexanes and heavier) 

Average Reinjecte· 
Since Percent 
Volume) 19781 

.48 
12.77 
73.72 
6.97 
3.56 

.48 
l.15 

.23 

.29 

.37 

100.20%2 

1 

2 

(Personal communication - R. Douglass, 
February 1987). 
Does not add to 100 percent because of 
rounding within constituent averages. 

Accordingly, the option of converting 
natural gas to a liquid to be comingled witt1 
crude oil in TAPS is not considered a 
practicable alternative ta TAGS. 

1.9.3 Regional Pipeline/LNG Plant 
Alternatives Screening 

The initial screening considered 
alternative pipeline routes and LNG plants 
in various regions of Alaska. This analysi~ 
concluded that only the Cook Inlet and 
Prince William Sound areas provided feasiblt 
alternatives for the pipeline, LNG plant, 
and marine terminal (see Appendix C). In 
western Alaska limited tanker access relater 
to sea ice as well as other factors 
eliminated the region from further 
consideration. Pipeline distance to Yakutat 
or other southeast ports and the extensive 
mountainous terrain that would have to be 
crossed would be insurmountable obstacles tl 
this project and eliminated the southeast 
region from further consideration. Figure 
1.9.3-1 provides a summary of the criteria 
evaluation for the statewide route options. 
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Western Alaska Sout hcent ra 1 Southeast Alaska 
Prince 

Norton Bristol Cook William Yakutat Lynn Canal/ 
Sound Bay Inlet Sound 

Continuous Operation • ~ 0 0 of a Marine Tenninal 

Minimize Length of 
0 • 0 0 Pipeline 

Maximize Use of • • 0 0 Existing Utility/ 
Transportation 
Corridor 

Maximize Use of • • 0 0 Existing Infra-
structure 

Avoidance of • • 0 Environmentally 
Sensitive Area 

Avoid Permitting • • • 0 
Delays 

0 • Fa 'JO rab 1 e 
® = Moderately Favorable 
e= Unfavorable 
e =Highly Unfavorable 

Figura 1.9.3-1 Summary of Criteria Evaluation for 
Statewide Route Options 
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Bay Chatham Strait 

® 0 

• • 
• 0 

0 

• • 
• • 



SECTION 1.0 INTRODUCTION 

1.9.4 Alternative Sites within Cook Inlet 
and Prince William Sound Region 

Along with the applicant's proposed 
project and the Cook Inlet-Boulder Point 
alternative considered in this EIS, two 
additional Cook Inlet and three Prince 
William Sound alternative LNG plant/marine 
terminal sites were evaluated for project 
feasibility by YPC and evaluated in this 
PBIS. These include Gold Creek, Robe 
Lake, and Gravina in Prince William Sound, 
and Cape Starichkof and Harriet Point in the 
Cook Inlet region (Figures 1.9.4-1 and 
1.9.4-2). Other sites previously considered 
by FPC for the El Paso proposal as having 
LNG plant site potential in the Gravina area 
were Hawkins Island and Bidarka Point. 
Althouqh Gravina was used as a 
representative site for Prince William 
sound. sites outside of Port Valdez, 
each or these three Prince Nilliam Sound. 
sites had similar access problems aa 
identi£ied in subsection l.9.4.3 and 
required di££icu1. t marimt crossings. 
Eleven pipeline criteria, ten LNG plant site 
criteria, and seven criteria related to the 
marine terminal were used to consider the 
degree of favorability for each of the 
alternative sites. Results of this analysis 
are presented in Appendix C and summarized 
in Figure 1.9.4-3. Evaluation of the 
applicant's proposed project and the Cook 
Inlet-Boulder Point alternative are 
presented for comparison with the other 
sites on Figure 1.9.4-1 and in Section 2. 
The other Prince Nilliam Sound and Cook 
Inlet sites were inferior ta the proposed 
project and Boulder Point sites, 
respectively, and were eliminated from 
further consideration. The existing 
Phillips-Marathon LNG site and the adjacent 
Nikiski site previously evaluated for the 
Pacific Alaska LNG Associates Projects 
(FERC, 1978) cannot accommodate the scale of 
facilities necessary far TAGS. 

1.9.4.1 Cape Starichkof 

Cape Starichkof, which shares a common 
alignment with the Boulder Point site as far 
as Boulder Point, has one distinct 
disadvantage--the extra pipeline length and 
additional compressor station required to 
transport the gas 59 more miles would have 
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many implications for construction time and 
associated increase in impacts to the 
environment and costs. The LNG site 
characteristics are similar to those for 
Boulder Point except that land availability 
would be more of an issue and the 
environment around Cape Starichkof is more 
sensitive with respect to fish and 
shellfish, the fisheries (as economic 
entity), and recreational use of the area. 
Marine terminal site characteristics are 
also similar to those for Boulder Point with 
the exception that navigational hazards, 
uncharted submerged boulders and outcrops, 
and potential sea-ice problems would be less 
of a factor at Cape Starichkof. The same 
permitting problems associated with Dena 1.i 
National Park and Preserve exist. Cape 
Starichkof was rated as less favorable than 
Boulder Point and eliminated from further 
consideration. 

1.9.4.2 Harriet Point 

The pipeline alignment to Harriet Point 
poses problems over the Boulder Point and 
Cape starichk.o£ alignments. Like 
Starichkof. Harriet Point would require a 
longer pipeline and an additional compressor 
station. Most of the route along the 
western shore of Cook Inlet is away from 
available infrastructure to support 
construction. Few data exist for 
environmental impact assessment and 
engineering design analyses. The route also 
passes through areas of sensitive 
environments for wildlife and fisheries. 
The LNG plant site has advantages of land 
availability and little potential impact to 
public safety from an accident or spill 
should one occur. One distinct disadvantagt 
for the LNG plant site is the lack of any 
infrastructure. Facility construction and 
operation would be much more difficult and 
costly since there is no community or 
commercial base in the immediate vicinity tt 
support the project. The potential for any 
secondary development would be curtailed. 
Along with the permitting issue associated 
with the crossing of ·Denali National Park 
and Preserve, Harriet Point would be rated 
as less favorable than Boulder Point and 
eliminated from further consideration. 
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Figure 1.9.4-3 Criteria Evaluation Matrix for Proposed TAGS Project and Alternative Locations 

Proposed 
Project.to: 

Anderson 
Bay 

Pipeline Criteria 

- Minimize length of pipeline 0 - Maximize use of existing infrastructure 0 
... Maximize use of proven construction techniques 0 - Maximize opportunity for para 11e 1 construe ti on techniques 0 ... Avoid areas of potential geohazards 0 - Hin imize potential conf lie ts with sensitive environments 0 .. Maximize canpatibility with current and planned land use 0 - Minimize the number of .water cross'ings 0 - Avoid pennitting delays 0 - Minimize potential threat to national security 0 - Maximize availability of gas to Alaska consuners 0 

LNG Plant Criteria 

- Adequacy of available land 0 
- Avoid areas with poor foundation characteristics 0 - Avoid areas with faults ~ .. Avoid sites potentially exposed to seismic sea waves 0 - Minimize length of pipeline to marine tenninal 0 - Maximize use of existing coomun ity infrast rue tu re ~ - Avoid sensitive envi ronmenta 1 habit.at ~ - Public safety considerations 0 - Maximize value added indust ria 1 opportunities @ 

- Minimize site preparation requirements 0 

Marine Tenninal Cr1t1er1a 

- Min 1mize exposure to extreme oceanographic conditions 0 - Minimize distance frcm shore to 60' MLLW depth 0 
- Maximize suitability of tanker maneuvering and anchorage area 0 
... Minimize potential hazards to navigation 0 
- Minimize potential problems related to soils and geohazards 0 .. Minimize threat to national security ® 

Prince William Sound 

Gravina 
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@ Moderately Favorable 
6 Unfavorable 
8 Highly Unfavorable 

Cook Inlet 

Alternatives 
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l.9.4o3 Gravina 

For the pipeline from Livengood to the 
site, Gravina was rated as unfavorable for 
use of proven technology, geohazards, 
land-use compatibility, and permitting. All 
of these factors were related to the segment 
of the route from Keystone Canyon. through 
the Chugach Mountains, including 15 miles of 
routing through the Chugach National 
Forest. Though operation of a marine 
terminal at the site had no serious 
drawbacks for the LNG facility, Gravina was 
considered ta be highly unfavorable with 
respect to infrastructure for construction 
and operation of the facility and potential 
benefits that might be derived from 
secondary developments in the vicinity of 
the plant. The Gravina site has numerous 
distinct disadvantages compared to the 
proposed Anderson Bay site and waa 
eliminated from consideration. 

1.9.4.4 Gold Creek 

The Gold Creek site rated as favorable 
or moderately favorable for nearly all 
evaluation criteria. The final segment of 
the pipeline alignment, near Robe Lake and 
around the outskirts of the city, was not as 
favorable as that of the proposed project. 
The last 3 miles along the west shore of 
Port Valdez would be in steep side hills, 
which would result in difficult 
construction, movement of large volumes of 
material, and a broad visual scar along the 
mountainside. The LNG plant site would 
require extensive excavation and would pose 
the added problem of disposing of a large 
volume of spoil from the site. Use of the 
Gold Creek site would negatively affect 
potential expansion of the city and 
recreational use of the Gold Creek area and 
would require major site work and spoil 
disposal. Although the rating of the Gold 
Creek site was similar ta the proposed 
Anderson Bay site, it has more di££icult 
access to the site and site preparation was 
not as £avorable as the, proposed TAGS 
project and was eliminated from further 
consideration. 

1.9.4.5 Robe Lake 

Although the Robe Lake alternative 
would result in the shortest pipeline among 
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Prince William Sound alternative, 
consideration of the LNG site and the 
associated marine terminal facility 
immediately highlight the major concerns 
with this alternative. Land that would be 
needed for the LNG facility is in the midst 
of residential and recreational use areas. 
Major site work would be required, resulting 
in impacts on aesthetics, interference 
with recreational use, and even removal of 
the parcel of land available for residences 
or recreation. Although the safety 
record for LNG plants is excellent, should a 
catastrophic accident or spill occur, this 
site would be the worst among the TAGS 
alternatives in terms of potential impact to 
public safety. Further, the distance from 
the LNG plant site to the shoreline and the 
distance from shore to water deep enough for 
tanker maneuvering and berthing combine to 
require a 5-mile cryogenic loading pipeline 
from the plant to the LNG tanker loading 
area. The engineering and cost of such a 
line would make it nearly unfeasible. The 
location of the berthing and maneuvering 
area within the harbor has disadvantages 
with respect to navigational safety, and the 
submarine soils in this region of the harbor 
are not favorable for development. Overall. 
the Robe Lake site should be eliminated froff 
consideration. 

l.9.5 Summary 

Neither of the Cook Inlet alternatives 
to Cape Starichkof nor Harriet Point offers 
engineering, environmental, cost, or safety 
advantages over location of a facility at 
Boulder PointG The cost, time, and 
additional impacted area associated with the 
Cape Starichkof and Harriet Point sites mak£ 
them less desirable options and therefore 
eliminated from further consideration. 

Of the three alternatives considered fo1 
the Prince William Sound region, Gold Creek 
is the only one that appears comparable to 
but not better than the proposed 
Anderson Bay site. However, due to the 
extensive earthwork required for the LNG 
plant site and the associated spoil disposnl 
requirements, the difficult pipeline 
constructability for the last 3 miles to thf 
site, and the greater negative impacts on 
city of Valdez recreational use and 
potential future expansion, this alternativ( 
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offered no overriding advantage over the 
proposed project at Anderson Bay. 

Additionally, the no-action 
alternative was considered. '!'his option 
would foreclose the potential to marke~ 
North Slope natural gas in the Pacific Rim 
markets. 

1.10 INTENDED USE AND PURPOSE OF EIS 

The TAGS project would proceed in four 
distinct phases: 

Phase I - Prefeasibility Study 
Phase II - Design Criteria and 

Pennitting 
Phase III - Detailed Design and 

Construction 
Phase IV - Startup and Operations 

The Phase I prefeasibility study will 
be completed when the BLN. and State or 
Alaska issue right-or-way authorizations and 
the USACB issue a tiered. perm.t t processing 
procedure. 

Phase IIt anticipated to require three 
years, would focus on the increased level of 
TAGS project design definition and 
compliance with the various federal and 
state regulations to secure permits to 
proceed with the project. The key 
evaluations and decisions associated with 
TAGS are: the preparation of the EIS, 
federal authorizations based upon the EIS 
including BLH and USACB authorizations, 
ERA approval of the export of North Slope 
natural gas, FBRC approval of the place or 
export, and state authorizations. More 
speci£ic tasks would be tiered in subsequent 
steps. 

Federal and state authorizations to 
proceed based on site-specific detailed 
engineering information would be 
developed by YPC during Phase III. YPC 
would appoint a project management team or 
project management contractor to manage and 
perform necessary Phase III activities 
so that permit acquisition could be 
completed. 

'l'his phase is expected to last four 
to five years. YPC would complete the 
detailed design and engineering and 
construct the project. 'l'hus, the major 
right-or-way authorizations, the USACB 
authorization, and the natural gas export 
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approvals would be required by YPC prior 
to completion of detailed design 
engineering, design approval, and subsequent 
authorization to proceed with construction. 

Phase IV, startup and operation, is 
expected to occur during the fifth 
construction year. As presently envisioned, 
operations would be scheduled to begin the 
last quarter of 1995. Figure l.l-1 presents 
the anticipated project schedule. 

In accordance with NEPA guidelines, the 
authorization to construct and operate the 
proposed TAGS project requires the 
completion of an EIS which adequately 
addresses the significant issues raised 
during the scoping process, alternative 
means of achieving the proposed project's 
objectives, and adequate assessment of 
the potential effects of the proposed 
project. 'I'he DBIS was circulated for 
formal review and comments to the public as 
well as various agencies for a 60-day review 
period, which ended November 20, 1987. 
Comments to the DEIS were submitted in 
writing. Opportunity to give oral comments 
was provided by public meetings during 
the review period. All comments, both oral 
and written, are evaluated and 
individually addressed in the FEIS in 
Section 1.0. The FEIS will be circulated, 
£ollowed bg a formal public Record of 
Decision (ROD) that identifies the 
permit decision made, the alternatives 
considered, and any mitigation, monitoring, 
and other means to avoid or minimize 
environmental impacts will be prepared 
following issuance or the FBIS. 

This FBIS document will serve as the 
basis for NEPA compliance by the DOE for 
ERA's decision under Section 3 of the 
Natural Gas Act and for the FBRC's 
approval of the place or export. 'l'he FBIS 
also will serve as a basis £or a land use 
permit by the U.S. Forest Service for the 
safety area around the LNG plant at Andersor 
Bay should the buffer area not be 
completely transferred to State ownership. 

The conceptual Gas conditioning Facilit~ 
(CGCF) needed to supply LNG quality natural 
gas to 'l'AGS has a high level or uncertainty 
with design and operating characteristics. 
Prior NBPA and PSD evaluations for the ANGTE 
Sales Gas Conditioning Facility are not 
necessarily transferable and may not be 
appropriate to what may be ultimately 
constructed for either ANGTS or for TAGS. 
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Accordingly, the air quality analysis for 
the CGCP .mwrt be def erred to a future NBPA 
review (BPA, June 1988) .. 

1.11 PROCESSING OF BLM and USACE 
AUTHORIZATION 

Congress reserves a mini.mum 60-day 
review period for any BLll decision on a 
Illiljor pipeline right-of-way. 

If issued, the BLM's right-of-way grant 
would contain general and technical 
stipulations. Should the right-of-way grant 
be signed, YPC would submit a detailed 
construction and use plan to the designated 
federal authorized officer for review by the 
agency. The construction and use plan would 
be developed for federal lands in accordance 
with applicable federal regulations 
contained in 43 CFR 2882.2-4(c), designed 
for the management of oil and natural gas 
pipelines and related facilities. At a 
minimum the plans would include: 

Schedules for construction of the 
pipeline and all related facilities and 
estimated construction costs; 

Plans for protection of the environment 
during construction, operation, 
maintenance, and abandonment of the 
pipeline; 

Plans for emergency repair of any 
rupture during operation, containment of 
effluent, and restoration of damage. 

Likewise, the USACE would use the FEIS 
to help in its decision to approve or 
disapprove the proposed TAGS project. USACE 
would first deal with the design concept and 
project alignment alternatives only. 
Construction work would not be authorized 
until such time as the second tier of review 
and approval takes place. This would 
consist of approval of specific civil 
engineering design for the proposed TAGS 
project. See Appendix M for a detailed 
explanation of the proposed USACE Tiered 
Processing Procedure. 'l'he approval for 
the USACB 'l'1ered Process Procedure would 
occur prior to the signing of the USACB's 
Record of Decision. 

The State of Alaska would act on the 
grant right-of-way lease under state 

1-18 

regulations. A FEIS is not a prerequisite 
to right-of-way grants in the state. 

BLM and the USACE in consultation with 
other state and federal agencies would also 
conduct an environmental and engineering 
review of the construction and use plan. 
Following this review and determination by 
the authorized officer that preconstructian 
mitigation measures have been completed, a 
Notice-to-Proceed (NTP) would be issued. 
Only then could construction begin. In 
order not to oversimplif'I the N'I'P process, 
it is .important co understand that there 
would be multiple N'l'Ps issued over the 
period of constructionG 'l'h.e review process 
for the N'l'Ps is based on a technical and 
environmental review~ The federal 
authorized officer would inspect and monitor 
construction to ensure compliance with the 
NTP and all stipulations. Additional 
environmental analysis and NEPA compliance 
would be performed as necessary. 

Subsequent to the requirements covered 
by the EIS process, but prior to 
construction of the proposed TAGS project, 
YPC and TAGS would have to comply with 
various approval requirements for federal 
and state permits. To the extent known, 
authorizing permit actions and responsible 
agencies are listed in Table 1.11-1. 
Additionally, a series of cooperative 
agreements have been identified and 
preliminary discussions on several have been 
initiated: these include cooperative 
arrangements between the BLH and OIP, the 
SHPO and the USACB, BLll, and YPC i and D<Y.l' 
Office of Pipeline Safety, Alaska Department 
of Natural Resources, and YPC.. None 0£ 
these agreements have been concluded as of 
yet: .. 
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Agency 

~ 
Department of Agr lcu lture 

Fores'!' Serv Ice 

Department of the Inter lor 

Bureou of Land Manogement 

Fl sh and WI ldl fe Service 

Bureau of Indian Affairs 

Federal Energy Regulatory Comml sslon 

Economic Regu I atory Admlnl strat Ion 

Off Ice of F edera I Inspector 

Oepari'ment of Defense 

Army Corps of Eng I neers 

Table 1.11-1 Authorlzl ng Agencies 

Nature of Action 

Special-use permit for construction 

Feder1:1I right-of-way grisnt 

Teqwr1:1ry use permits 

Spec I al use permits 

Culturol and paleontologlcal resource-use 
permits for survey and excavat Ion 

Competitive mineral materials sales 
contract 

Blologlcal Opinion on threatened or endangered 
species of fish, wl ldl 11e, or pl1:1nts as part 
of Sect I on 7, Endangered Spec I es Act, for 
al I federal octlons 

Implement provisions of Fish and Wiidiife 
Coard I nat I on Act 

Trust responslbllltles for Native allotments 

Approve p I ace of export 

Author I zat I on to export natur;s I gas under 
Section 3 of the Natur1:1I Gas Act · 

Reorg1:1n I zot I on PI an No. I of 1979 gave the 
Federal Inspector "exclusive reponslbl 1 lty 
for enforcement of al I federal statutes relevant 
fn any manner to the preconstructlon, construc
tion, and Initial operation" of ANGTS. 

Permlt<s> <Section 404) for placement of 
dredged or f 11 I mater I a I In waters of the 
United States or adjacent wetlands 

Permlt<s> (Section 10) for structures or work 
In or affecting navigable waters of the 
Uni tad Shtes 

Project Features 

Buffer zone tor LNG terminal Cthese lands 
hcve been Identified as suitable for 
selection ond ownership trcnsfer to the 
state of Alaska> 

Pipe I lne, access roads, mater I els sites, 
compressor stations. and convnunlcotlon sites 

Construction staging areas, moterlol sites. 
and f ly-ln and other camps 

Materials sites, access roads, sol Id waste 
di sposa I sl tes, and permanent camps 

BLM-m11naged federal lond 

Aggregate for project construct Ion 1:1nd opera-
tlon and maintenance 

Al I project features 

Impacts to marine, aquatic, and terrestrial 
resources 

TAGS use of Nat Ive allotments 

Anderson Bay - LNG Plant 

Foreign sales of LNG 

Compotlbl I lty determination; review and 
opproval of designs, plans. and schedules; 
and enforcement of provision and requirements 
of TAGS right-of-way when It ts on or 
adjacent to ANGTS. 

Pipelines, material sites, fly-In camps, 
permanent camps, access roads, I ay-down 
areas, compressor stat Ions, term Ina I, and 
solld waste disposal sites 

Water diversion facl II ties and construct/on 
resulting In alterations to water courses; 
pipeline crossings, Anderson Bay berthing 
1acl I !ties 

II Project phase distinction: Phase I - Preteaslbl llty Study; Phase 11 - Design Definition and Permitting; Phasa I 11 - Detailed Design and 
- Construction; Phase IV - Startup and Operations. 

TAGsl/ 
Project Phase 

II 

II 

111 

111 

I I & 111 

111 

II & 111 

11,111 & IV 

I It 

II 

II 

11,111 & IV 

11 & 111 

11 & 111 
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Agency 

Federal Communications C.ommlsslon 

Department of Transportation 

Coas"t Guard 

Highway Admlnl strati on 

Office of Pipeline Safety 

Environmental Protection Agency 

Department of Camlerce 

Natlonal Marine Fisheries Service 

Advisory Councl I on Historic 
Preservat I on 

STATE OF' ALASKA 

Governor' s Oft Ice of Management 
and Budget, DI vi slon of GOvern
menfa I COOrd 1 naf ion 

Department of Naturo I Resources 

Table 1.11-1 (continued) 

Nature of Action 

Issue llcense to operate Industrial radio service 

Approves operat Ions manua I 

Permit <Section 9> for bridge crossings of 
of navigable waters lncludlng requirements 
of Section 4Cfl public recrHtlon areas* 

Non-objection to cross federal-old highways 

LNG siting permit, pipe! lne safety standards 

Issue NPDES permit( s) to discharge wastewater 

Review air qual lty and water qua I lty screening 
evaluations 

Review 011 Spl II Contingency Plans and Sp! II 
Prevention, ContalMIElnt and Countermeasure Plans 

Establ lsh national PSO Increment tor N02 

Blologlcal Opinion on threatened or endangered 
marine marmials as part of Section 7, Endangered 
Species Act, for al I federal actions; Implement 
provisions of Fish and WI ldl lfe Coordlnotlon Act; 
Mar I ne Mamma 1 Protect I on Act 

Consultation on cultural sites 

Coast a I Zone Monagement Cons I stency 
De term In at I on 

Grant right-of-way lease 

Right-of-way permit 

water rights 
j 

Tl de I ands lease 

Land-use lease and use of ded lcated park lands 

Colrpetltlve mineral material sale 
contracts 

Consistency with state land-use plans -
Tanana Val lay, Copper River 

Mlfterl al sale contract 

Negotiated or competltlvi;, lease 

Project Features 

Commun I cat Ions 

Marine terminal and berthing facllltles In 
Port Valdez 

Tempon1ry and permenent brl dges over nev !
gable waterways 

Plpellne and access roads 

LNG plant site at Anderson Bay. crossings of 
TAPS and authorized ANGTS 

Any discharge of hydrostatic test water, dis
charge from tnnk stornge facilities, LNG 
wastewater discharge, compressor station 
wastewater discharge, campsite wostewoter 
discharge 

LNG PlanT, tennfnal and compressor station 

Plpellne, terminal, and berthing fact lltles 

Air quallfy aui'horh:ai'lons by ADEC 

Mar I ne term Ina I et Anderson Bay 

All project activities 

Plpellne and related hcllltles and the 
Anderson Bay LNG plant site 

Pipeline right-of-way, plpe!lne related 
facllltles. LNG plant site, and marine 
termlnel at Anderson Bay 

Access roads to certain use areas 

Pipeline right-of-way, LNG plant site, end 
marine terminal at Anderson Bay 

Anderson Bay LNG p I ant /mer I ne term Ina I 

Pipe I I ne, LNG terml nal site, material sites, 
campsl tes, communlcat Ion sl tes, and sol Id 
waste disposal sites 

Aggregate tor project construction and 
operation 

Plpellne 

Materlol sites 

other permanent facl I !ties 

TAG~ 
Project Phase 

ill 

IV 

111 

111 

111 

111 

II 

IV 

II, Ill, IY 

II & Ill 

II & 111 

IU 

II 

II & Ill 

111 

II & Ill 

II & 111 

111 

n 

H & II! 

ii & 111 
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Agency 

Department of Natura I Resources 
<contl nued) 

Department of Fl sh and Game 

Department of Environmental 
COnservzit I on 

Table I. 11-1 <continued) 

Ni:iture of Action 

Land use perm IT 

Water appropriation permlt/feqx>rory water 
use pennl't 

Archaeology pennlt/cul'tural resources c:leoronce 

Title 16 fish habitat permits 

i:i. Anadromous f I sh waters 

b. Streams frequented by f I sh 

Sclen-tlf le col lectlon permit 

Fish and Wlldllfe Coordination Ac::'t Reviews 

Spec I a I Area Perm I 'ts 

PSD or other air qua I lty perml'ts 

Food service permits 

Drink Ing water p Ian review 

Sol Id waste di spos.~11 permit 

Wastewater disposal permit 

Sp I 11 cont I ngency p I an 

Cer"tlf lcate of Reasonable Assurance <water 
quality> 

Short-term vnrlances 

Project Features 

Temporary use <up to I year) 

Water use 

Fie Id Invest I gat Ion actlvlt les/projec:t 
author I z:atlon 

Project llc1'lvltles affecting fish-bearing 
waters 

- Use of any wheeled or 'tracked equipment; 
- Placement, excovatlon, deposl'tlon, 

dlsposol, or removol of any mater I al; 
- Use of log-drogglng equipment; 
- Construct Ion of a permanent or teqionry 

crossing Including a bridge, Ice bridge, 
cu I vert. or constructed low water cross Ing 
(ford); 

- Use of rocks. er I bb Ing, sheet p I 11 ng, or 
other material to stabilize the bank; 

- Construction of 11 river training structure 
Including spur dikes reventment, or 
guldebank: 

- Blasting or use of explosives; 
- Any action which may result In a diversion; 

withdrawal, alteration, obstruction, 
lmpoundment, or pol lutlon of anodromous fish 
waters; 

- Construction of o dam or lqioundment; 
- lnstal lot Ion of culverts; 
- Construct I on p I acement, depos It I on. or 

removal of any material or structure lnclud-
1 ng I nstream cross channel structure be I ow 
ordinary high water; 

- Diversion or alteration of notural water 
flow; 

Zoological research programs In which working 
with animals might result In harassment and/or 
the need to hondle or collect animals 

Pl ecement of f 111 l n waters of the U.S. 

Ac::Tlvltles In State refuges, sanctuaries, and 
crltlcol habitats 

LNG p lent and marl ne term I nat; compressor 
stations 

Camps and other occupied facl 1 ltles 

Camps and other occupied hcf11tles 

So II d waste d I sposa I s I tes 

Hydrostatic test water, test fluids, 
domest le waste 

At locations where fuel Is stored 

Placemen-t of fl 11 In waters and wetlands 
of the United States; discharge of waste
woters Into waters of U.S. 

Pipe burl al et rt ver crossings; fl I I plQCe
ment In Anderson Bay 

TAGa.!/ 
Project Phase 

II, I I I & IV 

11,111 & IV 

11 & 111 

111 & IV 

II, I II & IV 

111 & IV 

II, Ill, IV 

II.Ill & IV 

111 

111 

111 

111 & IV 

11,111 & IV 

111 
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Agency 

Department of Environmental 
conservation (continued) 

Department of Transportotlon and 
Pub lie rac II it les 

LOCAL GOVERNMENTS 

North Slope Borough 

Fairbanks North Star Borough 

City of Valdez 

Table I.ii-I <continued> 

Neture of Action 

011 end Hazardous Substances Pollution 
Control <Permit> 

Pesticide Control Licensing 

Air Quality Con1'rol Permit to Operate 

Water/wastewater Operator Certlf lcatlon 

Hazardous waste disposal 

Open burning permit 

Encroachment permits 

Utl 1 lty permits 

Traffic operations permits 

Land-use permits 

Lancl-use, flood hazard, utlllty and 
conditional use permits and easements 

Land-use permits 

Development Permit Cfor portions of project 
within coastal zone, but outside port), 
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2.1 INTRODUCTION 

This section describes the proposed 
Trans-Alaska Gas System (TAGS) project for 
the transportation of natural gas from 
Alaska's North Slope via a 36-inch outside 
diameter (OD) pipeline to a tidewater 
facility at Anderson Bay, Port Valdez, 
Alaska. At Valdez, the natural gas would be 
converted to liquefied natural gas (LNG) for 
ocean transport to markets in the Asian 
P.acific Rim. 

The following subsection details the 
components of the proposed TAGS project and 
the construction, operation, maintenance, 
and abandonment phases of the proposed 
project. 

2.2 TAGS PROJECT 

Yukon Pacific Corporation (YPC) proposes 
to construct the TAGS. The system would 
consist of the following major components: 
a 796.5-mile, 36-inch 00, buried pipeline 
system with a design capacity of 2.3 billion 
cubic feet of natural gas per day 
(BCFD), 10 compressor stations, an LNG 
plant, and a marine loading terminal. 
Estimated cost for the TAGS project is $10 
billion. The lands that would be directly 
affected by the construction and operation 
of the project are primarily under the 
control of the federal and state 
governments. A federal right-of-way grant 
from the Bureau of Land Management (BLM) to 
traverse federal lands and a state 
right-of-way lease by the Alaska 
Department of Natural Resources must be 
approved. An export license also is 
required from the ERA. 

Additional details on the TAGS proposal 
are available in the right-of-way 
application that has been filed with the SLM 
and in the permit applications to the U.S. 
Army Corps of Engineers (USACE). These 
documents are available for public review at 
the BLM's Alaska State Office in Anchorage; 
BLM's Support Center, Fairbanks; BLM's 
Washington, O.C. office; and at the USACE, 
Regulatory Branch, Elmendorf AFB, Anchorage. 

2.2.l Overview of Proiect Components 

The proposed TAGS project components are 
discussed with reference to the system block 
flow diagram provided in Figure 2.2.1-1. 
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Natural gas would be provided to the 
TAGS pipeline at Prudhoe Bay via existing or 
a newly authorized gas conditioning facility 
(GCP) as conceptually described in 
subsection 2.2.1. The construction and 
operation of the conceptual GCF is not part 
of the TAGS application, but it is a 
connected action and identified in this EIS. 

YPC conducted an evaluation and located 
a potential site for the conceptual GCF near 
Drill Site No. 1 (Figure 2.2.1-2). The 
conceptual GCP could be located in the 
several miles south of the area identified 
for the stand-alone ANG'J.'S Alaska gas 
conditioning facility (ANG'J.'S-AGCF) evaluated 
in the FBIS prepared bg FBRC in July 1980 
[construction and operation of a Sales Gas 
Condit.toning Facility ( SGCF) l:l at Prudhoe 
Bag, Alaska, FBRCIBIS 0009] and the existing 
central compression Plant (CCP). The GCF 
would remove carbon dioxide (c02J and a 
portion of the heavier hydrocarbons from the 
natural gas. co2 would be re injected into 
the Prudhoe Bay fields to enhance oil 
recovery; whereas heavier hydrocarbons might 
be transported through TAPS as NGLs or 
reinjected back into the Prudhoe Bay oil 
field reservoirs. 

support facilities for the conceptual 
GCF would include gas turbine-driven 
electric power generators, an emergency 
diesel-fueled generator, four l,000-barrel 
NGL storage tanlc:r, a hydrocarbon waste 
product system, a fire protection system, 
and a high-low pressure £la.re system. 
Buildings required for the conceptual GCF 
administration and operation include an 
administration building, dormitory modules, 
an office and dining building, an elevator 
tower, a multistory shop complex, vehicle 
storage bui1d1.ng, a warehouse, and an 
incinerator building. The conceptual GCF 
may be able to utilize existing support 
facilities without requiring new facilities 
to be constructed. 

The ARCO's central Gas Facility (CGF) 1s 
located several miles north of the 
conceptual GCF site,· adjacent to the site 
approved for the ANG'J.'S-AGCF. It is the 
world's largest capacity natural gas 
processing plant and handles all natural gas 
produced. in the Prudhoe Bay complex after it 
is separated from the oil to be delivered to 
TAPS. The CGP started operation in late 

!/ Later known as the AGCF by ANG'I'S. 
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Figure 2.2.1-1 Trans-Alaska Gas System Block Flow Diagram 

December 1986 and has slightly exceeded 
its design capacity to process 3.3 BCFD of 
natural gas. The CGF performs three 
jobs: l) separates natural gas liquids 
(NGLs) and returns almost all residue 
natural gas for subsequent reinjection into 
the gas cap (some of the residue natural gas 
is used to supply fuel for the operation of 
the Prudhoe Bay facilities); 2) separates 
NGL into a stabilized component for addition 
ta the oil transported in TAPS; and 3) 
produces a blend of liquids used for 
enhanced oil recovery. All facilities to 
transport the natural gas to the TAGS 
pipeline are in place ivi th the exception of 
the conceptual GCF and associated facilities 
including a connection to the existing CGF. 

An evaluation considering the cumulative 
effecta of the ANG'l'S-AGCP and the CGF 
concluded. that a gas conditioning facility 
could be built and operated. with minimal 
cumulative effects to air quality. 

An average of 2.3 BCFO of conditioned 
natural gas would be proposed for 
transportation through the pipeline system 
from Prudhoe Bay to the LNG plant and marine 
terminal facilities at Anderson Bay near 
Valdez. Approximately 0.2 BCFD of natural 
gas would be utilized by the compressor 
stations along the pipeline and at the LNG 
plant facilities during the conversion of 
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the natural gas to LNG. Thus, approximately 
2.1 BCFD of LNG equivalent would be 
available to load onto tankers for export to 
Pacific Rim markets. 

In addition to these major components, 
other temporary and permanent project 
components are essential for such a major 
project to be constructed in Alaska. 
Specifically, construction workpads adjacent 
to the pipeline ditch, access roads, 26 
construction camps at compressor stations 
and for pipeline construction, material 
storage yards, and the upgrade of five 
existing airfields would be required. 
Table 2.2.1-1 estimates the area of 
disturbance for construction and operation 
of the proposed project and does not 
include those already disturbed areas, such 
as campsites, and airfields, to be used by 
'l'AGS. An additional 2, 100 acres of 
undisturbed land would be required in the 
vicinity of the Anderson Bay LNG Facility 
for a buffer zone. 'l'his burrer zone would 
remain .s~stantiallg in its exist:ing natural 
cond.1 t.ion. 

2.2.l.l Conceptual Gas Conditioning 
Facility - Prudh.oe Bay 

Although the conceptual GCP is not part 
of the TAGS application, it is a connected 
act.ion and is identified in this HIS. The 
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conceptual GCP HOuld condition the natural 
gas by removing carbon dioxide and a portion 
0£ the heavier hydrocarbons. The natural 
gas would then be delivered to YPC at the 
proper operating temperature and pressure 
£or transportation through the pipeline to 
Compressor Station No. l •. 

Table 2.2.l-l 
Estimate of the New Disturbed Area 

Required for Facilities 

construction Operation 
~ 

Gas Conditioning 
300 l/ 300 l/ Facility (conceptual) 

Pipeline 14, 413 S,ll4 
Ten compressor 

Stations ~18 200 
Access Roada 430 430 
Temporary Camps and 

Storage Yards 730 2SS 
Air Strips 144 0 
River Crossing Bxtra 

Nork. Space 55 20 
Communication Sites ~/ 6 6 
Spoil 100 80 
Construction Material 

Sites and Access 
Roads S,800 l,740 

LNG Pacil1 ty 300 --llJ1. 

Total Area Disturbed 23,216 8,425 

11 The 300-acre worst case is based on the 
information in FERC (1980). Since FERC 
(1980), ANGTS has scaled down the plant size 
to less than 200 acres due to their ability 
to use recently constructed facilities at 
Prudhoe Bay and a process change. 

it This includes an estimate of acreage should 
it not be possible to co-locate 
communication site at existing TAPS sites. 

TWo alternative processes are available 
£or the GCP. 'l'hese include chemical 
absorbent processes and phyaical absorbent 
processes. Bot:h types 0£ processes could be 
used at the conceptual GCF.. Chemical 
absorbent processes involve the £ormation 0£ 
weakly bound chemical reaction products 
between carbon dioxide and an amine in water 

solution. The carbon dioxide is desorbed 
by increasing temperature. 

Physical absorbent processes consist 0£ 
an organic solvent that: physically absorbs 
carbon dioxide.. 'l'he carbon dio.xide is 
desorbed by reducing the pressure. Thls 
JEthod consumes less energy t:han desorption 
by heating, as is done in the chemical 
absorption processes. several organic 
solvents are available. These solents were 
conaidered £or use in the 1980 Prudhoe Bay 
Project:, Final Bnvironmental Impact 
StateJEnt (FBRCIBIS 0009). SBLEXOL 
initially was selected for ANG'l'S as the most 
appropriate process. This process was later 
pro{>Osed. to be replaced by a BASF Activated 
HDBA process because 0£ increased e££iciency 
and reduced cost 0£ the £acility. To date 
the ANG'l'S BASF facility has not completed 
required £ederal permitting and no state 
authorizationa have been obtained. 

There is substantial uncertainty about 
the ultimate proce:ss and plant con:f'iguration 
for the conceptual GCP.. Prior NEPA 
evaluations and t:he expired PSD for the 
ANG'l'S-AGCP are deemed bq BPA as not 
appropriate £or use in this BIS since prior 
air qua.U ty analyse:s are not necessarily 
tra.ns£erable to TAGS. Accordingly, EPA has 
recommended. that air quality analysis £or 
the conceptual GCF be de£erred to a future 
NBPA review ( BPA, l988a) • 

'1'he conceptual GCP and associated 
£acilities will be designed to condition 
approximately 2.3 BCDF of natural gas, the 
design capacity or the proposed pipeline. 
Assuming a 'N'Drst case scenario, an area 
approximately 300 acres in size and 2.7 
million cubic vards 0£ gravel would be 
required to build a stand-alone gas 
conditioning plant capable o£ processing the 
volume or LNG quality natural gas needed £or 
TAGS. Nitb the addition 0£ the CGF of 
ARCOs, it is reasonable to estimate that a 
200-acre site and 2 million cubic yards of 
gravel 'N'Ould be larger than needed . to 
complete the conceptual GCP necessary for 
TAGS. For example the size and amount 0£ 
gravel needed in the ANG'l'S-AGCF was reduced 
£rom 281 to 200 acres and £rom 2.7 to 1.79 
million cubic yards .. 

ftle GC1! would receive natural gas 
flOflling through the CCP and CGF that is 
presently being reinjected back into the 
oil-producing formation. The conceptual GCF 
would consist or £our identical extraction 
trains consisting 0£ the £allowing elements: 
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a lON temperature separator to 
remove entrained llquid 
hydrocarbons :from the :feed gas 
received :from the CCP 

A treating w1i t t:o remove C02 

Hechanical re:frigerat:ion :for 
preci•e temperature control o:f 
hydrocarbon dewpo1nt:. 

A train to reblend liquids to 
increase B'1'U value o:f natural gas 
:for pipeline quality. 

'l'he ownership o:f the conceptual GCP 
needed to produce pipeline quality natural 
gas :for 'l'AGS would be determined by the 
North Slope producers, YPC, and t:he State o:f 
Ala.slca. 

2.2.l.2 Pipeline 

'l'he proposed 'l'AGS pipeline would 
extend :from Prudhoe Bag to Anderson Bag 
near Valdez, Alaska, :for a distance o:f 
796.S miles. 'l'he proposed TAGS pipeline is 
generally aligned w1 t:h the already 
constructed 'l'A.PS with deviation to the west 
on the North Slope and in the Galbrai t:h Lake 
and the Piel ding Lake-Summit: Lake areas. 
A single 36-inch OD, wetded steel pipeline 
would be constructed to transport an average 
of 2.3 BCPD of conditioned natural gas 
at maximum operating pressures of 2220 
pounds per square inch (psi). The pipeline 
would be installed in a buried mode with 
chilled operation where soil conditions are 
favorable for long-term operation. At 
certain river and fault crossings where 
below-ground construction would not be 
feasible, the pipeline would be above 
ground, and special design would be 
required. Based on preliminary evaluation 
without site-specific geotechnical data, 
refrigeration would be assumed to be 
required at compressor station Nos. l 
through 8. There would be a total of 10 
en-route compressor stations. Figure 
2.2.1-2 provides an overview of the pipeline 
route and compressor station locations. 
(Alignment Maps l and 2 at end of document 
present the route and major facilities.) 
As shown in 'l'able 2.2.l-l, approximately 
22,910 acres would be disturbed during 
construction including the 100-foot pipeline 
construction right-of-way, and 8,119 acres 
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would remain in use during operations 
including the 50-:foot: operational 
right-of-wag :for t:he pipeline. 

The proposed TAGS pipeline route 
alignment would begin at Prudhoe Bay, 
immediately downstream from the gas 
conditioning facilities.and proceed south, 
generally within the utility corridor of the 
Trans-Alaska.Pipeline System (TAPS) and the 
authorized Alaska Natural Gas Transportation 
System (ANGTS) which included 
unappropriated BLM lands and certain 
military reservations. 

The proposed TAGS pipeline facilities 
would be designed and constructed in 
compliance with the Federal Pipeline Safety 
Regulations, 49 CFR 192, which are the 
prescribed minimum federal safety standards 
for the transportation of natural gas by 
pipeline. Pursuant to these standards, the 
proposed TAGS pipeline would be fabricated, 
using high-strength steel pipe designed with 
sufficient wall thickness and toughness to 
withstand operating pressures and any 
external loads that would be imposed after 
installation. The pipe metallurgical 
specifications would accommodate the range 
of temperature conditions that may be 
encountered over the life of the project. 
Based upon the proposed conceptual design, 
high-strength arctic-grade X-70 or X-80 
grade pipe with yield strengths equal to or 
greater than 70.000 psi and 80,000 psi, 
respectively, and with pipe wall thickness 
of 0.793 to 1.430 inch or 0.694 to 1.250 
inch, respectively, are under 
consideration. The wall thicknesses for the 
different pipe grades specified depend on 
class location and anticipated loads as 
identified in 49 CFR 192.5. 

Using the best available arctic 
technology, site-specific design factors 
would be applied during the project design 
phases. For most of the proposed TAGS 
route, design factors for Class l location 
would apply. Corresponding pipe wall 
thickness would then be 0.793 inch or 
greater for X-70 grade pipe or 0.694 inch or 
greater for X-80 grade pipe. Heavier wall 
thickness pipe would be utilized where 
required for additional safety at road 
crossings, aerial river crossings, 
fabrication assemblies (block valves), or 
where geotechnical conditions (differential 
settlement, frost heave, seismic ground 
motion, fault displacement) or other 
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conditions would warrant design for 
secondary loads. 

The joining of line pipe for the 
proposed TAGS pipeline would be accomplished 
by welding methods that have been accepted 
for arctic use by the American Petroleum 
Institute and the American Society of 
Mechanical Engineers, as referenced by 49 
CFR 1920225. Nondestructive X-ray testing 
of welds would be performed in accordance 
with 49 CFR 192.243. 

Hydrostatic testing would be performed 
following the construction of each spread 
during the final summer. The pipeline would 
be subdivided into test sections with test 
manifolds located at each end of the test 
sections. Pipeline river crossings could 
require pretesting at the time of 
installation and thus could occur at any 
time of the year, depending on project 
scheduling. 

To meet the requirements for corrosion 
control prescribed in the Federal Pipeline 
Safety Regulations, the proposed TAGS 
pipeline would have cathodic protection 
facilities. Test stations for measuring 
pipeline electrical potential would be 
installed at 1-mile intervals along the 
pipeline route. Test stations would also be 
installed at all road, foreign pipeline, and 
river crossings. A test station would 
consist simply of a post with lead wires and 
terminal connections encased in a control 
box and conduit. The test wires would be 
attached to the pipeline. 

In addition, the cited safety 
regulations also require the use of pipeline 
valves spaced along the route according to 
land use as identified in 49 CFR 192. 
Approximately fifty 36-inch ·mainline 
block valves of the American National 
Standards Institute 900 ball-types, equipped 
with gas/hydraulic operators, would be 
installed. Valve operations would be 
designed for remote operation and 
site-specific arctic operating conditions. 
In addition to those required to comply with 
the regulations, block valves would be 
installed upstream and downstream of 
critical facilities such as meter stations, 
compressor stations, several river 
crossings, and fault crossings to provide 
isolation capability. 
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2.2.l.3 Compressor Stations 

Ten mainline compressor stations would 
be located along the TAGS route to provide 
the pressure boosts required for the 
transportation of conditioned natural gas. 
(The proposeo milepost locations and 
horsepower sizes are identified in 
Table 202.1-2 and located on the Alignment 
Maps 1 and 2 at the end of the DEIS. ) 
Between 14 and 40 acres would be required 
for the construction of each compressor 
station. Compressor station locations were 
selected to satisfy both engineering and 
environmental concerns. Hydraulic studies 
were conducted to determine the optimal 
location of each station. A limited area of 
consideration was then selected for optimal 
system operating characteristics in regard 
to gas flow, elevations, temperature, 
pressure, and throughput. Consideration was 
also given to the rugged Alaska topography, 
highly variable geotechnical conditions, 
active hydrological conditions, and 
environmental sensitivities. 

Station 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Table 2.2.1-2 
Compressor Station Mileposts and 

Horsepower Requirements 

MileQost Acres Horsegowe1 

66.5 40 18,400 
125.6 30 20,500 
213.7 30 18,700 
280.9 30 16,900 
357.0 30 20,500 
421.0 30 18,400 
486.4 30 14,700 
562.3 30 20,300 
639.2 14 21, 100 
720.5 14 161800 

278 186,300 

A plot plan for a typical 5 or IO 
compressor station conf'1gurat1on is shown 
in Figure 2.2.1-3. In addition to the 
compression equipment, which consists of a 
single, approximately 20,000-horsepower, 
turbine-driven, centrifugal compressor at 
each site, refrigeration equipment for 
cooling the gas, estimated at between 
5,000- and 10,000-horsepower, turbine-driven 
compressors would be provided where chilled 
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Figure 2.2.1-4 
Plot Plan for Typical Compressor Stations Showing 

Differences Between 5 and 10 Station Configurations 

gas operations were required.!/ Two 
benefits would be derived from the gas 
chilling operation: the ground would remain 
frozen and capacity of the pipeline would 
increase. Both the gas compressors and 
refrigerant equipment would be driven by 
turbines using pipeline gas for fuel. 

A five-compressor station optional 
systems design would be considered during 
detailed design. Such a design would 
require more total system horsepower ta 
compensate for the effects of pressure drop 
over relatively long distances between 
stations. If it should be determined during 
final design that a five-station 

!/ Preliminary horsepower requ.trements 
for a 5-seation option are included in 
response to Comment 22-6. 
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configuration would be feasible, then 
alternating (even-numbered) sites only would 
be used for station placement, with an 
average spacing of approximately 130 miles. 
Station compression equipment for this 
design would consist of twin tandem (in 
series) turbine-driven centrifugal 
compressor units of an estimated 50,000 
horsepower at each site. Refrigeration 
requirements would vary, depending upon 
site-specific conditions. Where 
refrigeration is required, a 15,000- to 
20,000-horsepower, turbine-driven compressor 
would be installed. 

Refrigeration would be accomplished by 
compressing, condensing, and circulating an 
external refrigerant gas to chill mainline 
gas flowing through heat exchangers. 
Refrigerant gas, such as freon or propane, 
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would be supplied to compressor stations in 
vendor storage canisters. 

Compressor stations would be provided 
with emergency shutdown systems to allow for 
shutdown, isolation, and venting of al~ 
station piping and equipment. Station block 
valves would be provided to isolate the 
station and piping from mainline gas while 
allowing flowing gas to bypass the station. 

TAGS compressor stations would include 
all facilities necessary for stand-alone 
operation, including on-site utility systems 
for air supply, water supply, fuel storage, 
effluent treatment or holding tank as 
appropriate, electric power, emergency 
power, and glycol heating; maintenance 
facilities; communication facilities; living 
quarters for operations personnel; and a 
heliport. 

2.2.l.4 Liquefied Natural Gas Plant 

The LNG plant for the proposed TAGS 
project would be located at Anderson Bay, 
along the southern shoreline of Port Valdez 
at the terminus of the natural gas pipeline, 
as shown in Figure 2.2.1-4. At the proposed 
LNG plant, conditioned natural gas from the 
pipeline would be treated, liquefied, and 
stored in cryogenic tanks for loading on 
tankers at the proposed marine terminal for 
export. The proposed plant site would 
afford approximately 300 acres of 
developable land directly adjacent to the 
proposed marine terminal site, as shown in 
Figure 2.2.1-5. Topographic and geologic 
conditions at the site would allow the 
placement of critical facilities on bedrock 
foundations, well above the highest 
historical water level. In addition, 
based upon the LNG safetr; analys1s 
conducted tor the proposed facilities, the 
s1 te location, S miles d.1.stant from the c.t ty 
of Valdez and existing infrastructw:e, Jr10uld. 
provide tor safe operations to the public. 

A plot plan for the proposed LNG plant 
and marine terminal at Anderson Bay is shown 
in Figure 2.2.1-6. The major facilities at 
the proposed LNG plant site include metering 
facilities, four LNG process trains, four 
800,000-barrel cryogenic storage tanks, and 
the LNG loading lines. 

The conditioned pipeline natural gas 
would enter the LNG plant for initial 
treatment to remove moisture and impurities 
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bq passing through a series of driers and 
scrubbers. Feed gas impurities removed by 
driers and scrubbers would typically include 
particulates, dust, iron oxide, lubricant 
oils, and possibly some petroleum liquid 
condensates. Effluent from the 
dryer/scrubber system would be collected at 
a lift station, combined with other oily 
wastewater and pumped to the LNG 
plant/marine terminal's oil/water 
separator. This separator is designed to 
produce an effluent with less than 10 ppm 
oil. This effluent then would receive 
further treatment at the site's wastewater 
treatment plant. Once treated, the gas 
Jr10uld proceed through the LNG process. 

'l'he proposed LNG plant would consist or 
several air-cooled liquefaction trains 
operating in parallel. Bach liquet action 
train Jr10uld produce LNG tor transter to 
special above-ground cryogenic storage 
ta.nkll. 2'he proposed total tank. volume or 
3,200,000 barrels Jr10uld provide 
approximately £ive days of LNG storage at 
design production rates. 

Insulated, double wall, suspended roar, 
above-ground tanks would be used. A typical 
LNG storage tank is shown in Figure 
2.2.l-1. To store the LNG at -259°P, 
metallurgy tor tank construction would 
include a nickel alloy steel or aluminum 
allol} inner tan/c with a carbon steel outer 
shell. The complete tank foundation 
including the ring-wall base would. be 
electrically heated to prevent frost bulb 
growth. 2'he storage tank area would be 
surrounded by an impoundment system to 
contain any accidentally spilled LNG. 
Basically, the impoundment system would 
con:sist of reinforced concrete walls, 
reinforced earth walls, and excavation or 
bedrock (or a si.m.ilar containment 
structure). Conceptual design has involved 
the consideration 0£ a combined. reinforced 
earth, reinforced concrete, and rock 
excavation system. 

2'he LNG loading system would be designed 
to transfer LNG product tram onshore storage 
ta.nkll to LNG tank.er vessels berthed at the 
marine terminal facility. Transfer piping 
Jr10uld be sized tor the system to load two 
tankers simultaneously in a l2-hour period. 

Plant utility systems would include 
storage and distribution systems tor ruel 
gas and diesel fuel, a generation and 
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Figure 2.2.1-6 Conceptual Design for LNG Plant and Marine Terminal 
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Figure 2.2.1•8. Typical LNG Storage Tank. 

distribution system for electric power, 
storage systems for refrigerants, an air and 
nitrogen supply system, and a plant effluent 
treating system. 

Marine Facilities 

The proposed marine facilities would 
consist of two LNG tanker berths, a cargo 
vessel berth, a ferry landing for site 
access, a tug and work boat pier, and the 
temporary construction off-loading dock. 
Figure 2.2.1-8 presents conceptual details 
for each of these facilities. 

Two LNG tanker berths would be provided 
for the mooring and loading of LNG tankers 
in the size range of 125,000 to 165,000 
cubic meter. The tanker berths would 
consist of loading platforms and berthing 
and mooring dolphins. The LNG loading 
platform would be connected to the shore by 
a causeway, built on piles, carrying roadway 
and piping. 
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The tanker berths would be oriented 
approximately parallel to the shoreline in 
50 feet of water (depth below MLLW) and have 
the capability of mooring a tanker in the 
aft or forward position. Figures 2.2.1-9 
and 2.2.l-lO present designs of typical LNG 
tankers. Characteristic dimensions are 
given far two 125,000-cubic meter and two 
165,000-cubic meter tanker designs. For 
additional information an LNG tankers, the 
reader may refer to the El Paso 1976 FEIS, 
Vol. II, pages 353-365 (FPC 1976). 

During the conceptual design of loading 
facilities, a design loading rate of 70,000 
barrels per hour per tanker was assumed. 
LNG transfer through the loading system 
would be by the use of cryogenic pumps and 
gravity. The loading system would be 
maintained in a cold condition at all times. 

Loading lines supported by trestle 
structures would connect LNG storage tanks 
to the loading platform at the end of berth 
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Figure 2.2.1-9 Typical Marine Terminal Facilities 
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facilities. Special metallurgy pipe would 
be used for the loading lines to accommodate 
the very low LNG temperatures. Loading 
lines would be insulated between storage 
tanks and loading platforms to minimize LNG 
boil-off. 

The loading operation at each berth 
would involve the use of articulated loading 
arms between the fixed platform facility and 
the floating vessel. Based upon preliminary 
design, four loading arms would be sized at 
16-inch diameters to accommodate assumed 
loading rates. In addition, a single 
vapor-return arm would serve to connect 
tanker boil-off with onshore vapor recovery 
facilities. Vapor return lines~ also 
supported by trestle structures, would take 
LNG vapors back to the plant fuel gas system 
or to the feed gas stream for reliquefaction. 
In addition to a main LNG loading line 
automatic shut-off valve, each loading arm 
would have an automatic fail-aa£e 
shut-off valve to prevent LNG spillage 
during emergency conditions. 

2.2.2 Construction Phasing and Manpower 
Requirements 

Construction planning for the TAGS 
project focused on practices developed 
during past arctic pipeline projects, 
including certain innovative practices that 
have demonstrated that pipeline construction 
activities can be carried out in a manner 
compatible with the unique arctic and 
subarctic environments. The construction 
phase of the proposed TAGS project would 
require five years. Operation is scheduled 
to begin the last quarter of 1995, as 
depicted in the project schedule in 
Figure 1.1-l. The overall project 
construction schedule for the 14-millian
ton LNG annual delivery system is presented 
in Figure 2.2.2-1. Construction of the LNG 
plant and marine terminal facilities would 
determine the overall project construction 
schedule. LNG plant and marine terminal 
construction would require five years; 
pipeline and compressor station construction 
would occur during years three, four, and 
five. 

Project configuration would be designed 
and constructed with a design capacity to 
deliver 14 million tons of LNG to foreign 
markets. Initial construction and startup 
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TAGS Overall Construction Schedule 

could involve smaller delivery capability. 
In order to accommodate an operationally 
phased project where initial operation might 
be on the order of 7 million tons of LNG, 
facility construction would be incrementally 
phased to coincide with delivery contract. 
Initial construction of such a phased 
project would involve: 1) complete 
installation of a 36-inch pipeline and all 
block valves, cathot.ic protection, metering, 
communication, and related facilities; 2) 
partial installation of compressor station 
facilities; 3) partial installation of LNG 
plant facilities; and 4) complete 
installation of the marine terminal. 

The pipeline would be identical in all 
respects to the 2.3 BCFD necessary to 
achieve the design of 14-million-ton LNG 
delivery. This would include construction 
of meter stations, block valves, access 
roads, mineral material site identification, 
and airfield access as shown for the 
14-million-to LNG project. Fewer compressor 
stations would be needed. The number of 
compressor stations, compression, and 
refrigeration horsepower needed would be a 
function of delivery contracts. The LNG 
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plant at a reduced capacity might involve 
initial installation of two process trains 
and three storage tanks. Essentially, 
complete site development at Anderson Bay 
would be required under any scenario of less 
than the design delivery capability to 
produce 14 million tons of LNG annually. 
The LNG plant would include the complete 
relief and blowdown system, potable water 
system, LNG transfer and boil off piping, 
air and nitrogen system, wastewater 
treatment facilities, utilities, all 
structures, and all communications. 

Manpower requirements for the proposed 
TAGS project would vary throughout the 
various project phases. During the period 
of design definition and permit acquisition, 
YPC would employ or contract with about 375 
people. During the design and construction 
phases, YPC's staff size would average up to 
approximately 950 people, leveling off to 
about 550 people throughout operations. 
During the preconstruction and construction 
phase, the YPC work force would be based in 
Anchorage. Following construction, the YPC 
work farce would be located at the Anchorage 
headquarters, the Fairbanks Maintenance 
Facility, or operations facilities. 

During construction, the work force of 
contractors, laborers, suppliers, and 
support services would average 6,355 during 
the last three years of construction, with a 
peak of 10,600 during the next to the last 
year. These figures include all direct 
construction contractors plus YPC personnel. 

2.3 PIPELINE CONSTRUCTION 

The construction of the pipeline 
facilities would involve the best available 
arctic technology, much of which was 
successfully developed by Alyeska for the 
TAPS and further refined by other recent 
arctic and subarctic construction projects. 
Pipeline construction activities would be 
completed in a conventional 
sequence--material acquisition and 
stockpiling; camp construction; right-of-way 
preparation; ditching; pipe stringing, 
bending, and welding; lowering-in and 
tie-in; backfilling; cleanup and 
restoration. Construction activities would 
be carried out in winter and summer. 
Consideration would be given to such factors 
as subsurface conditions, length of line, 
need for access, type of access required, 
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and winter snow/ice conditions. Stream 
crossing areas would also be evaluated for 
winter construction because more favorable 
flow conditions generally occur in the 
winter. Site-specific design factors would 
be determined during the detailed design 
phase. 

Pipeline construction would be 
accomplished using the six construction 
segments identified in Table 2.3-1. 

Table 2.3-1 
TAGS Construction Spreads 

Start End Length 
seread (Mileeost) (Mileeost) (Miles) 

1 a 160.0 160.0 
2 160 275.0 115.0 
3 275 430.0 155.0 
4 430 563.0 133.0 
5 563 696.0 133.0 
6 696 796.5 100.5 

Dividing the construction project into 
six segments would limit segment lengths to 
sizes that can be handl~d satisfactorily by 
existing pipeline contractors or groups of 
contractors. Each spread would require 
approximately three years to complete. 
These contractors would be responsible for 
all construction activities within that 
segment except when special construction 
areas are designated, such as the aerial 
crossings of the Yukon, Tanana, Tazlina, and 
Gulkana rivers. In addition to these aerial 
crossings, seven other special construction 
areas have been identified along the 
pipeline route. 

Each of these special construction areas 
was identified by YPC because it represents 
an area with special engineering 
constraints, environmental sensitivities, or 
land-use conflicts associated with the 
siting of two pipelines. Each will be 
discussed in Section 2.3.4. 

2.3.l Preconstruction 

The preconstruction phase would include 
the following activities: pipeline, 
compressor station, communication sites, and 
access roads would be located by survey; 
construction camps would be made ready for 
use; airfields would be upgraded; and 
material sources would be located. 
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These actions would take place from six 
camps north of the Yukon River and from 
existing facilities in communities 
elsewhere. Material yards would be made 
ready to hold construction supplies, 
equipment, and pipe. 

Right-of-way acquisition and surveying 
would entail major field operations prior to 
construction. The location of the pipeline 
would be described by a surveyed centerline 
description of the route through Alaska. 

A total of 26 construction camps would 
be required for the construction of the 
proposed TAGS project, as shown in 
Table 2.3.1-1. All of the proposed. 
pipeline construction camps except Prudhoe 
Bay and Sourdough Creek would utilize former 
TAPS construction campsites. There would be 
a construction camp at each of the 10 
compressor stations, as well as the LNG 
plant/terminal camp. Total bed space for 
construction camps would be 11,600. 

Access roads would be built to provide 
necessary access from existing public or 
private roads to construction areas such as 
pipeline right-of-way, material/disposal 
sites, compressor stations, and material 
storage sites. Selection of access road 
locations would be based largely on the 
location of existing public and TAPS access 
roads, terrain roughness, and haulage 
distances. Approximately 100 miles of 
existing access roads, permanent or 
abandoned, would be repaired for reuse, and 
approximately 34 miles of new access roads 
would be constructed to a specification of 
30-feet wide at the crown with thickness 
determined by soil and thermal conditions. 
Appendix E includes a list of all major 
access roads required for the project by 
milepost and length. As an option to 
structural fill access roads, TAGS would 
consider the use of snow/ice access roads in 
areas where all construction activities are 
scheduled for winter snow/ice roads, on a 
site-specific basis where conditions are 
determined to be advantageous, and where 
an adequate winter supply or surf ace water 
1s available for project use. 

Construction of the pipeline and 
ancillary facilities work pad would require 
natural soil or rock borrow material. This 
would be needed for right-of-way 
preparation, access roads, temporary and 
permanent facility foundations, and 
specialized ditch backfill. Borrow pit and 
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Table 2.3.1-1 
TAGS Temporary Construction Camps 

8ed Soaces 
Construct ion Mile- Pipeline 1,.ompressol" 

seread ~ Location -1L!:.__ Station 

0 P!"Udhoe Say 200 
43* Frank 11n 81 uffs 400 
66 Compressor Station fl 100 300 
84 Happy Valley 500 

125 Compressor Station 112 100 300 
140* GaJl>raitn Lake 500 

T;'mlll oim 

170 Chanda Jar 500 
201 Dietrich 500 
213 Compressor Station .t3 100 300 
236* Coldfoot 900 z.m Jotr 

281 Compressor Station #4 100 300 
299 Oldman 700 
345* FheM11e 700 
358 Compressor Station #5 100 300 
394* Livengood 700 
422 Compressor Station #6 100 300 

2.400 ~ 

451 Fairbanks 1.000 
487 Compl"essor Station #7 100 300 
526 Oelta 800 
563 Compressor Station #8 100 300 

2.0lm 000 

600 Isabel Pass 600 
539 Compressor Station 119 

Sourdough Creek 600 JOO 
682 Glenna11en 700 

1,900 30C 

7Z1 Compressor Station #10 
Tonsina 700 300 

770 Sheep Creek 500 
797 LNG/Marine Terminal 200 1.500 1,aoo 1 .~oo 

TOTALS 11, 600 4.~co 

* Precanstruct1on camps plus one at Prospect Airport, Milepost :175. 

quarry development would probably be 
accomplished in the first year of pipe line 
development. Reconnaissance investigations 
would be conducted during the detailed 
design phase to identify natural deposits 
suitable for use as borrow sources far the 
project. Initially, an inventory of 
existing sites within the corridor would be 
assessed. Then, a search for new, suitable 
borrow sources would be initiated. 

Through the use of exploratory borings 
and geophysical evaluation, potential sites, 
new or existing, that best meet project 
needs, would be examined in greater detail 
to establish site quality and quantity. 
Detailed development and mining plans would 
be prepared for required borrow sites. 
Plans would be in conformance with state and 
federal requirements and would contain 
sufficient data to permit development, 
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m1n1ng, site protection, and borrow site 
reclamation. 

Seven temporary storage areas far 
mainline pipe, equipment, and pipeline 
construction materials would be located 
along the pipeline route, as shown in 
Table 2.3.1-2. Initially, the 
double-jointed pipe sections would be 
delivered to main pipeline material storage 
yards to be located in Prudhoe, Fairbanks, 
and Valdez for mobilization. Distribution 
to the intermediate construction segment 
stockpile along the route would be made from 
these main storage yards. Pipeline 
construction campsites would also include 
sufficient area for the staging and storage 
of pipeline construction material. 

Aircraft support services for the 
transportation of personnel and material 
during pipeline and compressor station 
construction would require the use of the 
seven existing airstrips along the corridor 
at Deadhorse, Prospect, Five Mile, 
Fairbanks, Delta, Gulkana, and Valdez, as 
well as the upgrading of five abandoned TAPS 
airfields. The airfields identified for 
upgrade are located at Franklin Bluffs, 
Happy Valley, Galbraith Lake, Dietrich, and 
Coldfoot. Both Galbraith Lake and 
Cold.foot a.re functioning state airports. 
The upgrade runway length would be 5,000 
feet. 

Table 2.3.l-2 
Temporary Material Storage Area 

Storage Approximate 
MileQOSt Location Area (Acres) 

0 Prudhoe Bay 30 
161 A ti gun 20* 
275 Prospect 20 
370 Old Hess Creek 20* 
674 Gulkana 30 
700 Willow Lake 20 
N/A Valdez Pipe 30* 

Storage Yard 

* Former TAPS site 
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Construction 

Pipeline construction activities would 
be confined to a right-of-way width that 
would vary along the proposed route, 
depending primarily on topographic 
conditions. The typical pipeline 
construction zone which utilizes a gravel or 
rock workpad is shown in Figure 2.3.2-1. 
Construction zone width would vary with 
cross slopes and ditch types; generally, it 
would be confined ta an approximate 100-foot 
right-of-way width except at temporary 
staging areas at river crossings and other 
special points requiring the temporary use 
of extra widths. Where feasible, the 
proposed TAGS project would consider the use 
of ice, snow, or ice and snow workpad as 
depicted in Figure 2.3.2-2. Preliminary 
estimates indicate that as much as 33 
million cubic yards of borrow material could 
be required for completion of the proposed 
TAGS project. A breakdown of the total 
estimated borrow material by construction 
spread for all project construction is 
presented in Table 2.3.2-1. 

Figure 2.3.2-3 represents a typical 
cross-country pipeline spread. Clearing 
would include the removal of above-ground 
obstacles such as trees, brush, and 
boulders. Grading would include the 
leveling of ground surface, as needed, to 
change the natural contours to required 
construction zone geometry. This would 
involve construction of a workpad embankment 
where required. Grading requirements would 
include the handling of temporary spoil, 
drainage, and erosion control. The proposed 
TAGS grading design would involve 
consideration of soils, ground slopes, 
construction equipment, and procedures and 
other parameters to ensure that localized 
stability conditions would not adversely 
affect the integrity of the pipeline or 
adjacent facilities and ensure that adequate 
working width would be provided for 
construction. 

The T.AGS criteria for grading design 
are to ensure: 

Stable cut and fill slopes under normal 
static conditions; 

Workpad stability under normal 
conditions; 
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Table 2.3.2-1 
TAGS Estimated Borrow Material Requirements 

By Construction Spread 

Construction Section tbanked cubic ~ards x 1000) 

_ 1_ _ 2 _ _ 3 _ _ 4 _ _ s _ _6 _ ...!.2!& 
Workpads 4,200 4,100 3,900 3,600 3,200 2,500 21.soo 

Access Roads 600 900 60 600 600 300 3.600 

C• Sttes/A1rf1elds 400 zoo 300 100 700 200 1,900 

Ditch Baclc:f111 500 500 600 500 700 500 3,llO 

Compressor Stations 600 300 700 400 200 100 2,300 

Other ~ ·--.... _!!lQ. -
TOTALS 6,300 6,400 6,100 5,200 5,400 3,600 33,000 

* Roadway fill fn At1gun Pass special construction area. 
** Adequate borrow material eid sts on site for lllG plant site, not included 

In table. 

Stability under seismic loading, 
including liquefaction, where 
instability would affect pipeline 
integrity; 

Control of hydraulic and thermal erosion 
that could affect pipeline integrity. 

Application of these criteria would ensure 
that no conditions are imposed on the pipe 
by the construction zone that would affect 
pipeline integrity or performance. 

Temporary construction workpads would be 
required adjacent to the pipeline ditch to 
provide a working surf ace for construction 
equipment during pipeline construction 
only. Long-term access for monitoring and 
maintenance would be achieved with low 
ground pressure vehicles and light wheel 
load vehicles; maintenance activities would 
be scheduled for the winter season in areas 
sensitive to surface disturbance. The TAGS 
design philosophy for temporary construction 
warkpads follows: 

Use of gravel or crushed rock workpad 
for temporary access to pipeline 
right-of-way. 

Grading and leveling of native ground 
surface in areas where soil conditions 
permit, providing adequate surface for 
pipeline construction. 
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Use of public roadway as construction 
surface only in areas where pipeline is 
buried in road shoulder. 

Consideration of optional workpad 
designs to reduce surface disturbance or 
costs. Optional geofabric, snow/ice, 
ice-capped snow, ice, and aggregate ice . 

The pipeline ditch would be excavated 
using a combination of conventional 
excavation techniques to achieve a ditch of 
specified dimensions and required depth of 
cover for the pipeline. Pipeline minimum 
depth of cover would be in accordance with 
the 49 CFR 192. In normal soils, cover 
would vary from 30 to 36 inches; in rock 
conditions, it would vary from 18 to 24 
inches. A typical ditch cross section is 
shown in Figure 2.3.2-4. 

TAGS proposed excavation techniques have 
been used successfully in arctic and 
subarctic environments. The selected 
excavation technique would be matched to the 
soil type, thermal condition, and 
ground-water conditions. 

Ditch excavation techniques.for the TAGS 
project include ditching machines, backhoe, 
backhoe with blasting, and dragline. 
Ditching machines would be best suited to 
the excavation of frozen fine-grained soils, 
frozen coarse-grained (sandy) soils without 
significant cobbles or boulders, and thawed, 
dense, fine-grained soils without 
ground-water flow. Backhoes, though 
well-suited for excavating these soil 
conditions, would have slower advance rate 
for such conditions than a ditching 
machine. Therefore, a backhoe would be used 
primarily in conditions not amenable to the 
use of ditching machines: to excavate 
coarse materials with cobbles and boulders 
and in areas of moderate ground-water Flow 
and high water tables. In addition, 
backhoes would be used in conjunction with 
line blasting techniques in frozen soils and 
bedrock. Spoil piles of backhoes would not 
be as neat as those produced by ditching 
machines. Draglines would be used primarily 
for river crossings and floodplain 
excavation. 

The double-jointed precoated line pipe 
would be hauled from the temporary material 
storage yards to stockpile points along the 
route. The spacing of the stockpiles would 
be selected to optimize the hauling of pipe 
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Figure 2.3.2-4 
Typical Ditch Cross Section 

along the pipeline right-of-way and to 
minimize backhaul. 

The line pipe would be bent by special 
bending crews to conform to the terrain and 
fit the vertical and horizontal contours of 
the ditch. Pipe bending would be performed 
on the right-of-way using a 36-inch bending 
machine that would be moved along the 
right-of-way by tractor. Side-boom tractors 
would be used to handle the pipe in the 
bending operation. Following bending, the 
pipe would be placed on skids for welding. 
Coating repairs would be completed using 
patch sticks or shrink sleeves if coating 
damage due to bending is identified. 

The line pipe would be elevated on skids 
to provide lineup clearance for welding and 
holding the pipe in a1ignment during the 
first welding pass. Mainline welding would 
be performed manually or by using a 
mechanical welding system that permits 
consistent, high-quality welding and 
produces a desired production rate. Field 
crews would bevel each joint of pipe to the 
profile required for automatic welding. 
Pipe ends would be preheated prior to 
welding. 

Each step of the welding process would 
be visually inspected by qualified welding 
inspectors. Alignment and spacing would be 
inspected for conformance to 
specifications. Visual inspection of the 
root pass, filler passes, and cap would be 
made, and any defects would be removed by 
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grinding. Following welding, radiographic 
crews would make X-rays of completed welds 
as required by 49 CFR 192. Welding would 
conform strictly to the specifications of 
codes (API 1104). Rejected welds would 
either be repaired or cut out, depending 
upon th~ severity of the defects. Field 
weld joints would be coated, utilizing 
thin-film, tape, shrink sleeves, or similar 
type coating. Pipe coating would be 
inspected with a "jeep" to detect holidays 
or other damage to the coating. Repairs 
would be made using patch sticks. 

The welded pipe would then be lifted and 
lowered into the ditch by a series of 
side-boom tractors with slings acting in 
unison and spaced so that the weight of 
supported pipe would not cause buckling or 
other damage. Wherever there is a break in 
the continuous welded pipe, separate tie-in 
crew would be required to manually weld 
together the lowered-in pipe strings to 
complete the pipeline section. Other 
locations requiring tie-in welds include 
valves, road crossings, river crossings, 
compressor stations, and other special 
crossing areas. . 

Backfilling procedures would comply with 
specifications regarding protection of the 
pipe and coating. Selected granular 
material would be placed around and under 
the pipe to protect the pipeline whenever 
the ditch passes through material that could 
damage the coating, to mitigate buoyancy 
problems (outside of floodplain areas), and 
to protect against excessive loss of pipe 
cover due to erosion. In all areas where 
these potential problems do not exist, ditch 
spoils would be used as backfill and placed 
in direct contact with the pipe. At 
inactive floodplains and stream crossings 
where buoyancy control is required, concrete 
bolt-on weights or continuously concrete
coated pipe would be installed. Ditch plugs 
would be used in areas where potential 
excessive erosion along the ditch line could 
affect pipeline integrity. After the 
completion of the various backfill 
procedures, the backfill crews would 
complete the filling of the trench to about 
l foot over the top of the pipe using either 
ditch spoil or select backfill material. 
The remaining ditch spoil material would be 
used to complete ditch backfill and crown 
the ditch. In sensitive stream and wetland 
areas, excess ditch backfill could be 
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removed to designated spoil-disposal areas. 
Additionally, to prevent ponding in areas 
or cro1111 drainage, or to prevent 
longitudinal erosion, ditch crOf/lllJs would be 
broken. 

Cleanup procedures would be performed 
following pipe laying and backfilling and 
would include the final grading of the 
pipeline right-of-way and the shaping of a 
crown over the pipeline ditch, as required. 
Restoration procedures, such as seeding and 
fertilizing, would be performed as required 
to mitigate erosion, minimize siltation, and 
encourage the natural revegetation of 
disturbed areas. In addition to 
right-of-way restoration, other disturbed 
construction areas such as material sites, 
camps, and temporary access roads would be 
restored to an acceptable condition and 
revegetated as required. The planned 
long-term approach to stabilizing disturbed 
areas involves natural revegetation and 
reinvasion by native species. 

Hydrostatic testing of the pipeline 
would be conducted during the final summer 
of construction in each spread. Hydrostatic 
testing would be performed using water from 
local sources.· Water would be withdrawn 
from designated surface water sources with 
the capacity to supply the desired volumes 
without adversely affecting aquatic habitats 
and associated biota. Hydrostatic testing 
would be accomplished using untreated water 
without the aid of freeze depressant 
additives. Following testing, water 
releases would be confined to approved 
designated areas and diverted to settling 
basins or to energy dissipaters where needed 
to avoid induced erosion. 

2.3.3 Special Pipeline Design 

Certain areas along the pipeline 
construction route, such as river and stream 
crossings, road crossings, foreign pipeline 
crossings, and active fault crossings, would 
require the use of special equipment, 
materials, and procedures. These 
requirements would be given special design 
consideration on a site-specific basis. 

2.3.3.l Buried River and Stream Crossings 

The proposed pipeline design has buried 
crossings at rivers and streams, except at 
four special river crossings where aerial 
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designs would be used due to site-specific 
geotechnical, environmental, and/or 
difficult construction conditions. 

The objective of buried pipeline 
crossing design would be to ensure that the 
pipe is not exposed to the hydraulic and 
abrasive forces of water flow and sediment 
movement. Detailed design would evaluate 
the potential for pipe exposure to 
degradation, frost bulb formation, and local 
scour of the river or in the streambed. In 
addition, an evaluation would be made of the 
potential for pipe exposure to bank 
erosion. Degradation, scour, or erosion 
would be heavily dependent on the flow 
regime and morphologic character of the 
stream or river at the particular location 
and would be mitigated by site-specific 
design. 

Wherever possible, river or floodplain 
crossings would be aligned, as near as 
practical, at right angles to the direction 
of flow. This orientation would be to 
prevent channelization along the 
right-of-way and to minimize the length of 
the crossing. Where a river or· floodplain 
must be crossed at an angle to the flow, the 
need for structures to control the river or 
stream and prevent channelization would be 
evaluated and designed and utilized where 
appropriate. In assessing the potential for 
riverbed scour, floodplain erosion, and the 
need for pipe buoyancy control, design 
discharges and corresponding water levels 
would be evaluated. Such design would be 
based on: 

Statistical flood frequencies obtained 
from analyses of local or regional flood 
data; 

Regional relationships between maximum 
recorded discharge and drainage area, 
where regional streamflow records are of 
sufficient quality and duration; and 

Regional relationships between drainage 
area and extreme discharges obtained by 
unit hvdrographic techniques. 

Erosion and scour estimates are 
generally based on hydraulic parameters 
corresponding to design discharge unless 
other discharge is considered to be critical 
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Figure 2.3.3-1 presents three typical 
configurations for three types of buried 
river and stream crossings. The unweighted 
crossing would be used where crossings of 
minor streams and drainages require only 
minimum cover depths and where pipe buoyancy 
would not be a problem. Weighted river 
crossing designs would be utilized to allow 
pipeline construction in wet ditch areas or 
for long-term pipe buoyancy control. 
Selection of bolt-on weights or continuous 
concrete coating would be based an 
site-specific conditions. As previously 
mentioned, site-specific design would be 
incorporated to mitigate chilled pipe 
effects to rivers and streams. 

CoMtruction schedules would be 
developed to minimize impacts at critical 
water crossings to protect anadromous fish 
stock.II and prevent downstream impacts. 
Temporary stream diversioM could be 
required. for pipeline installation: such 
diversions fll'Ould require state approval. 7'o 
avoid possible conflict with resident and 
anadromous .fish, timing constraints could be 
required .. 

Following pipe-laying, trenches would be 
backfilled with materials equal to or better 
than the materials excavated. This would 
minimize changes in channel characteristics 
with respect to scour and erosive forces. 
Use of riprap or other bank protection 
techniques would be required in some 
locations. 

2.3.3.2 Aerial River Crossing 

The proposed TAGS conceptual design 
identified four major river crossings that 
would require independent aerial suspension 
bridges due to known environmental and 
difficult construction conditions. Aerial 
rather than buried crossings would be used 
for the Yukon, Tanana, Gulkana, and Tazlina 
rivers. 

Figure 2.3.3-2 is a conceptual sketch of 
the single-span bridge proposed for the 
crossing of the Tanana, Gulkana, and Tazlina 
rivers. Span lengths for the three 
crossings are estimated to be 1,200 feet, 
380 feet, and 700 feet, respectively. The 
Yukon River crossing would be an 
independent, twin-span suspension bridge. 
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2.3.3.3 Road Crossings 

The proposed TAGS pipeline road 
crossings would be designed and installed 
with or without casings in accordance with 
49 CFR 192. Access roads into material 
sites, camps, foreign pipelines, service 
facilities, and private property would be 
traversed uncased, as shown in 
Figure 2.3.3-3. The 67 major highway and 
road crossings would be evaluated on a 
site-specific basis to determine if an 
uncased crossing can be used. Where 
excessive wheel loads are anticipated or 
concerns for pipeline integrity are 
identified at road crossings, the advantages 
and disadvantages of cased crossing would be 
evaluated during the design phase. 

Design and construction would be 
coordinated with the Alaska Department of 
Transportation and Public Facilities 
(DOT/PF) for highway crossings, proper 
authorizing agents for other public roads, 
telephone cables, and private owners for 
access roads as appropriate. Activities 
would be coordinated with Alyeska Pipeline 
Service Company where highway crossings are 
proximate to its fuel gas line or where its 
access roads are crossed by TAGS. 

2.3.3.4 Crossing of Existing Pipelines 

The design and construction of crossings 
of existing pipelines would require 
consideration of site-specific conditions 
and operational characteristics at each 
crossing. The proposed TAGS route crosses 
TAPS (above-ground and below-ground 
sections), the TAPS fuel gas line, the 
Kuparuk oil line (above-ground section), 
producer gathering lines, the Haines 
products pipeline, and the right-of-way for 
the proposed ANGTS. 

Crossings of an existing above-ground 
pipeline would be designed for minimal 
impact to the existing pipeline or 
respective right-of-way. Although precise 
angles of crossing would vary based upon 
site-specific conditions at each crossing 
location, the angle between the two 
pipelines at the crossing point would tend 
toward a right angle (80° to 100°). The 
TAGS pipeline would be buried a minimum of 
2.5 feet below the original ground surface. 
A crossing point at the midpoint between 
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c. Concrete Coastal 
Crossing 
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vertical support members of an 
existing above-ground pipeline would 
minimize the impacts of construction. 
Crossings would not be near anchors at valve 
support locationso For additional safety, 
TAGS would utilize heavy pipe-wall 
thicknesses through crossing areas. Figure 
2.3.3-4(a) shows a typical crossing scheme 
far existing above-ground TAPS or Kuparuk 
ail pipelines. Above-ground producer 
gathering lines would be crossed by TAGS 
using a similar scheme. 

Crossings of an existing below-ground 
pipeline would also be designed to 
minimize impact to the existing pipeline and 
respective right-of-way. Crossing angles 
for large-diameter, buried, foreign 
pipelines would also tend toward a right 
angle. The TAGS pipeline would be buried in 
an above-ground berm where it crosses 
another large-diameter buried pipeline. 
Berms would be constructed to allow 
temporary construction and long-term 
permanent through-access for TAGS and 
pipeline activites for existing pipelines. 
The height of the berms would be such that 
the TAGS pipeline, elevated a minimum of 6 
inches above the existing ground surface, 
would attain a cover depth of at least 2.5 
feet. The TAGS pipeline would be insulated 
throughout bermed sections and would be 
constructed with heavy pipe-wall 
thicknesses. Figure 2.3.3-4(b) shows a 
typical crossing section for existing 
below-ground TAPS pipeline sections or 
proposed below-ground ANGTS pipeline 
sections should the ANGTS pipeline be 
constructed prior to TAGS. 

Crossings of the below-ground Haines 
products pipeline would involve burial of 
the TAGS pipeline beneath the Haines line. 
A minimum of l foot of clearance would be 
maintained between the TAGS and the Haines 
pipeline. Select granular backfill would be 
utilized to replace the original material 
excavated from the TAGS ditch. Crossing 
qngles would vary, based upon site-specific 
conditions. Figure 2.3.3-4(c) shows a 
typical crossing of an existing below-ground 
pipeline, where the TAGS pipeline is buried 
beneath the foreign pipeline. 

Crossings of the TAPS fuel gas line 
would be made along with cased Dalton 
Highway crossings. Road crossing 
construction would be of the open-trench 
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type with necessary support and protection 
provided far the fuel gas line during 
construction. Select backfill material 
would be utilized throughout the road 
crossing length, including that area where 
the fuel gas line would be crossed. 
Crossings would tend toward right angles to 
minimize construction impacts. Figure 
2.3.3-3(b) shows a typical cased 
road-crossing scheme, including the fuel gas 
line. 

2.3.3.5 Active Fault Crossings 

Three major active fault zones would be 
traversed by the TAGS pipeline--the Donnelly 
Dome, Denali, and McGinnis faults between 
Delta and Summit Lake. Crossings over 
these active faults would be elevated on 
steel beams at grade or elevated on vertical 
support members (VSM) as shown on Figure 
2.3.3-5. 

The major hazards affecting pipeline 
operations in these areas are: 
l) differential movement along the fault 
zone; 2) soil liquefaction; and 3) ground 
motions. The Denali Fault represents the 
greatest hazard from differential movement. 
The McGinnis fault crossing, in the vicinity 
of the Denali Fault, would cross the active 
floodplain of both .Miller and Castner creeks 
and would be underlain by extensive deposits 
of thawed floodplain soils. 

In the Donnelly Dome and Denali fault 
areas, the pipeline would be elevated on 
steel crass-beams supported by precast 
concrete ties at grade, as shown in Figure 
2.3.3-5(a). Since the McGinnis fault area 
falls within an active floodplain, the 
horizontal support beams would be raised 
above the highest expected water elevation 
on steel vertical support members, as 
depicted in Figure 2.3.3-5(b). In all 
above-ground areas, the pipeline would be 
installed with foamglass insulation 
protected by a metal jacket. Typically, 
supports would be spaced 60 feet apart and 
anchors would be provided about every 
1,200 feet. 

2.3.4 Special Construction Areas 

Seven special construction areas have 
been identified by YPC along the proposed 
TAGS alignment. Those areas are: Atigun 
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Pass, the Sukakpak Mountain area, Yukon 
River, Moose Creek Dam, Phelan Creek, 
Keystone Canyon, and the TAPS terminal 
construction area. Each of these locations 
involves special engineering constraints, 
environmental sensitivities, or land-use 
conflicts associated with the siting of two 
or more pipelines. 

2.3.4.l Atigun Pass 

The proposed TAGS pipeline route over 
Atigun Pass is a narrow "pinch point" 
intended to accommodate road transportation 
and pipelines from the North Slope. See 
Figure 2.3.4-1 for a map of the Atigun Pass 
construction area. 

Atigun Pass is the highest point to be 
crossed by the TAGS pipeline in the Brooks 
Range. It is the only feasible route over 
this section of the Brooks Range. A route 
through the pass was therefore selected for 
the state highway and the TAPS project and 
has also been selected for the authorized 
ANGTS pipeline and TAGS pipeline. 

The TAGS pipeline route would ascend the 
upper Atigun River valiey on the west side 
of the Dalton Highway and crosses TAPS at 
the base of Atigun Pass. The route'would 
ascend the north side of Atigun Pass, 
crossing the ·state highway, TAPS·, and the 
authorized ANGTS pipeline right-of-way. The 
TAGS route then ascends roughly parallel to 
the TAPS route to the continental divide, 
where a second crossing of the highway and 
the authorized ANGTS route would be made. 
The TAGS route would then descend the south 
side of the pass, proximate to the west side 
of the authorized ANGTS route and highway, 
to the base of the pass. At the base of the 
south side of Atigun Pass, the route crosses 
the upper Chandalar River and parallels the 
west side of the highway to the Chandalar 
shelf. The closest proximity to TAPS would 
be at the top of Atigun Pass, where TAGS 
encroaches to within approximately 120 feet 
of the oil pipeline. 

An optional route through an alternative 
pass 4.5 miles ta the west was evaluated but 
eliminated from further consideration 
because the approach to the pass was blocked 
by extensive talus slopes and rock glacier 
in a steep narrow valley, was remote from 
existing infrastructure, increased length by 
3.5 miles required 21.5 miles of all-weather 
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road, and would require an additional work 
camp. This option was removed from further 
consideration. 

Construction of the TAGS pipeline is 
estimated to require two summers of work in 
the pass area. Civil work to widen the 
highway would be completed during the first 
sunmer and pipeline installation during the 
second sunmer. Summer highway traffic would 
be carefully controlled on a 24-haur basis 
by radio-equipped flagmen. Travel 
interruption would be kept to a minimum. 
Larger vehicles and oversized loads might 
experience same delay in order to pass the 
construction area safely. 

The second summer construction season 
would be used entirely for pipeline 
installation through the pass. Construction 
would be performed 24 hours per day. The 
total length of the construction would be 
limited to approximately l,700 feet at any 
one time. Excavated ditch material would be 
hauled off site to provide sufficient room 
for pipe-laying operations. Roadway 
widening would provide sufficient room for 
pipe stringing (limited to 800-foot 
sections) and welding operations. The pipe 
would be laid in 800-foot sections with 
backfill accomplished as soon as all work is 
completed on each BOO-foot section as shown 
in Figure 2.3.4-2. Upon completion of 
pipe-laying operations, the roadway ditch 
and surface would be restored. 

2.3.4.2 Sukakpak Mountain Area 

Within the Sukakpak Mountain area, the 
alignments from Dietrich Camp into the 
Koyukuk River valley would include a route 
option that has the least effects on the 
existing highway, TAPS, the authorized ANG1S 
right-of-way, scenic landscapes, and a 
confluence of the Dietrich and Bettles 
rivers with the Middle Fork of the Koyukuk 
River. Routing considerations were to 
avoid geotechnical, thermal, and hydrologic 
conditions that are incompatible with, or 
detrimental to, construction and operation 
of a high-pressure, chilled gas pipeline. 

The proposed alignment through the 
approximately 10-mile area in the vicinity 
of Sukakpak would follow the area already 
occupied by TAPS, the Dalton Highway, and 
authorized ANGTS. The engineeringly 
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preferred route identified by YPC involves 
crossing the northerly forested saddle of 
Sukakpak Mountain. This alignment crosses 
an area having very high scenic value and 
accordingly BLM has advised YPC that it 
would not approve the "saddle" route. 
'l'hwr, the route that has been selected. for 
TAGS through the Sukakpalc Hou.nt:aJ.n area, u 
depicted in Pigure 2.3.4-3, does not cross 
the saddle and is located so that the 
concer1U1 identified are m1nimized. 

2.3.4.3 Yukon River 

The proposed TAGS pipeline would cross 
the Yukon River approximately 1,000 feet 
upstream from the existing Dalton Highway 
Bridge by way of an independent suspension 
bridge, as shown in Figure 2.304-4. 
Several criteria limit the number of 
feasible crossing points for the new 
bridge: relatively narrow straight river 
section would be needed for bridge piers; 
suitable foundation conditions should exist 
for the support of bridge piers and anchor 
structures; suitable geotechnical conditions 
should exist in the surrounding area for the 
construction of pipeline approach segments; 
access from existing infrastructures should 
be reasonable; and the location should not 
affect existing river structures. 

Conceptual design of a suspension 
structure for the TAGS project is shown in 
Figure 2.3.4-S. A twin-span bridge 
would be designed for pipeline loading 
only, e.g., no new public vehicular or 
foot tra£fJ.c would be permitted. Each 
span would be approximately 1,000 feet 
long. Of the three piers required for this 
structure, the central pier would be 
constructed near the middle of the river on 
a bedrock anchor. Three 120-foot-high steel 
towers would support the main cables and 
pipeline load. Wind struts, 120 feet wide, 
would provide support for laterally strung 
wind cables and wind loads. 

Design of the proposed bridge would 
involve consideration of river flood levels, 
ice scour conditions, high wind loads 
characteristic of the Yukon Valley, 
atmospheric icing loads, a wide range of 
temperature variation, navigation, and 
seismic loading. A site-specific 
geotechnical investigation would be 
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necessary to determine the actual pier 
location. 

The TAGS above-ground pipeline crossing 
of the Yukon River would be located 
approximately 800 feet upstream of the 
existing Yukon River bridge. Bath bank 
abutments are on or close to Native 
allotments. Because of security reasons, 
public access to these private lands would 
be restricted. Due ta the need ta secure 
the above-ground portion of the pipeline 
from transition to transition, the security 
zone for the TAGS Yukon River crossing would 
be of greater size than the TAPS security 
zone. 

2.3.4.4 Moose Creek Dam 

The TAGS pipeline crosses the Chena 
River Flood Control Project (Moose Creek 
Dam) southeast of the Fairbanks area. Moose 
Creek Dam, as shOflt'D in Figure 2.3.4-6 is 
approximately 6.5 miles long and is oriented 
perpendicular to the TAGS route. The TAGS 
route would cross the dam on a flat 
fioodplain 1.8 miles south of the main 
channel of the Chena River. At the point of 
pipeline crossing the dam height is 
approximately 40 feet, with 2.5:1 dam 
slopes. A special crossing over the top of 
the dam would be planned to prevent 
disturbance to the earthen structure of the 
dam. 

Construction of the Moose Creek Dam 
crossing would occur in two phases during 
the first year of pipeline construction. 
The first phase, which would involve civil 
work only, would be conducted during the 
summer to ensure proper compaction of fill. 
Riprap protection would be placed on the 
upstream side of the structure except at the 
80-foot-wide construction zone needed for 
pipeline installation. The second phase 
would involve the installation of the 
pipeline, which would commence in the faLlo 
After completion of backfill 9 required 
riprap protection would be placed on the 
pipeline right-of-way. construction of 
the pipeline across the Hoose Creek Dam area 
is depicted in P1gure 2.3.4-7. 

2.3.4.5 Phelan Creek 

The proposed TAGS alignment between the 
mouth of Phelan Creek and the subsequent 
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PROFILE AT t PIPELINE 

I 

·Nl:W FIGURE IN FUS 

Figure 2.3.4-7. Moose Creek Oam Construction Area Cross Sections 

crossing of Phelan Creek would include 
ca-use of the Richardson Highway areas. 
Figure 2.3.4-8 is an area map of Phelan 
Creek. The total length of special 
construction would be approximately 10,500 
feet, with three co-use areas totalling 
7,800 feet. The Richardson Highway 
throughout this area follows the break in 
slope between the steep valley wall and the 
wide braided floodplain of Phelan Creek. In 
two areas, totalling approximately 2,700 
feet in length, the highway has been 
relocated farther from the valley wall to 
straighten the alignment. The TAGS pipeline 
would be routed along the toe of the slope 
of the valley wall, encroaching on the 
highway ditch only where the highway is 
located close to the valley wall. Pipeline 
construction for these areas of encroachment 
is depicted in Figure 2.3.4-9. 

A site-specific investigation and an 
evaluation of the potential for the creation 
of aufeis and heave in the paved highway 
surface would be conducted during final 
design. Where applicable, insulation would 
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be utilized to limit frost-bulb growth and 
the blockage of ground-water flow. 

2.3.4.6 Keystone Canyon 

The proposed TAGS route through Keystone 
Canyon would involve Richardson Highway 
co-use for most of its 19,500-foot length, 
as shown in Figure 2.3.4-10. The special 
construction area starts near the south end 
of the Richardson Highway bridge crossing of 
the Lowe River, near Bear Creek, and ends at 
the TAGS pipeline crossing of the highway at 
the mouth of Keystone Canyon. 

Through this section the Richardson 
Highway is routed near the Lowe River in 
Keystone Canyon. The Lowe River is severely 
constricted in the canyon, and the 
Richardson Highway is closely flanked by the 
steep canyon walls and the river. In the 
upper canyon area, the highway is located on 
the east side of the river. In the lower 
canyon area, the highway is located on the 
west side. The Richardson Highway crosses 
three bridges within the canyon. 
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The proposed TAGS pipeline would be 
routed primarily in the highway ditch next 
to the canyon wall and would deviate only to 
avoid conflicts with highway bridges and to 
cross the Lowe River. To avoid conflict 
with the two highway bridges in the upper 
canyon area (near Snowslide Gulch), the TAGS 
pipeline would use the abandoned railroad/ 
Richardson Highway tunnel. 

Installation of TAGS in this area would 
be completed in a single summer season 
during the second year of pipeline 
construction. ~iming and construction 
constraints PiOuld be stipulated by the state 
for the stream crossing to avoid anadromous 
fish migration. Typical construction 
sections for the area are shown in Figure 
2.3.4-ll. Except for construction 
through the old highway tunnel and in the 
limited areas where sufficient space exists 
for pipeline construction from a separate 
work surface, construction would take place 
off of the highway with the pipeline near 
the roadway ditch. A protective cover would 
be utilized over the pipeline where it is 
located immediately adjacent to the roadway. 

Pipeline installation would be conducted 
on a 24-hour-per-day basis to reduce 
construction time through this section, thus 
allowing a return to naturar traffic flow as 
soon as possible. Ditch spoil would not be 
stored on-site since no area exists next to 
the ditch for stockpile. 

A temporary bypass would be constructed 
in the Lowe River floodplain for the section 
north and east of the old Richardson Highway 
tunnel. Traffic through this section would 
be allowed to pass without delay except 
during blasting and material handling; minor 
delays could be required for public safety. 

Construction activity would be limited 
to a length of approximately 1,200 feet. 
The critical point in the Keystone Canyon 
construction section would be the roadway 
crossing required at Ruddleston Falls. This 
crossing and the Lowe River crossing 
immediately to the north would be installed 
concurrently. Since no room exists for a 
bypass, the highway crossing would be cut 
and temporarily bridged to maintain 
trafficability. The river crossing would be 
excavated, then the road crossing and river 
crossing would be installed. After 
completing pipe installation, the temporary 
bypass on the north end of the section would 
be removed and the roadway through the 
section would be restored. 
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2.3.4.7 TAPS Terminal Construction Area 

The proposed TAGS alignment between the 
Fort Liscum slide area and the mouth of 
Sawmill Creek requires routing in the area 
of the TAPS oil terminal site owned by the 
Alyeska Pipeline Service Company. This 
special construction section would be 
approximately 18,500 feet and routed south 
and above the TAPS oil terminal site. Two 
construction seasons would be required, the 
first would be for workpad and site 
preparation and the second For pipeline 
installation, as shown in Figure 
2.3.4-12. 

The feasibility of this route and 
alignment design in this area would involve 
coordination with Alyeska Pipeline Service 
Company. Selection of a specific route in 
the area of the terminal would be the result 
of detailed evaluation of available 
alternatives, design requirements, and 
construction procedures. Proposed TAGS 
operating and maintenance requirements would 
also affect specific route selection. 

2.4 COMPRESSOR STATION CONSTRUCTION 

YPC has proposed·a 10 compressor 
station configuration, but also has 
recognized there is possibility of a 
S-station option. ~he BIS focuses on the 
lO-station system because it involves more 
construction effort and more sites. It 
should be noted that air ·quality evaluations 
have used the 5-uni t system. This exception 
was made in recognition that the 5-unit 
system has greater emission capability at 
each of the sites. The final selection or a 
10- or S-unit system would be determined 
during Phase II. In addition to locational 
factors, overall system integrity and the 
effect of colder operating temperatures with 
the S-uni t system in the areas of 
discontinuous permafrost would be 
evaluated. 

The conceptual system design of 10 
compressor stations would provide the 
necessary pressure boosts to efficiently 
transport 2.3 BCFD of natural gas from 
Prudhoe Bay to Anderson Bay. These stations 
would be located along the pipeline by the 
mileposts as identified in Table 2.4-1 
and shown on the pipeline route map in 
Alignment Maps l and 2. conditioned 
natural gas would enter the pipeline at 
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the outlet of the conceptual GCF at a 
temperature and pressure to reach the f 1rst 
compressor station at HP 66aS. 

Location of proposed TAGS compressor 
stations is based upon consideration of 
overall system operating requirements 
and physical siting constraints. Ideally, 
station locations would allow equal 
horsepower to be installed and operated at 
all compressor stations. Siting constraints 
include the rugged Alaska topography, highly 
variable geotechnical and highly active 
hydrological conditions, environmental 
sensitivities, and restricted access. 
Compressor station locations provide 
acceptable system operating characteristics 
while satisfying environmental and 
engineering concerns. 

Construction of each compressor station 
would require two construction seasons. The 
first season would be used for site 
preparation, camp and temporary facility 
installation, and foundation construction. 
The second season would be used for 
equipment and material receipt, 
installation, erection, and startup. 

The compressor stations would be 
constructed in two groups. The first group 
(stations 2, 4, 6, 8, and 10) would be built 
in construction years three and four. The 
second group (stations l~ 3, 5, 7, and 9) 
would be built in construction years four 
and five. An overall schedule for 
compressor station construction is shown on 
Figure 2.2~2-L 

Conventional techniques and procedures 
would generally be used to construct the 
compressor stations. All construction 
activities would be carried out on the 
station gravel pad and would not affect the 
surrounding environment. 

Compressor station sites first would be 
cleared of brush and timber. Where 
appropriate, pads would be installed at each 
site over a geofabric to reduce gravel 
volume and to ensure the long-term 
performance of the pad. The pads at 
Compressor Stations 1 and 2 would be located 
in cold permafrost areas; they would consist 
of gravel placed over high-density 
polystyrene insulation. Compressor 
Station 10, to be located on the existing 
Tonsina Camp pad, would require the addition 
of l foot of gravel only to level the pad 
for construction. 
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Based on the conceptual design, it is 
estimated that 2,300,000 bank cubic 
yards (BCY) of borrow material would be 
required for the construction of 10 
compressor stations and related temporary 
camp and storage yard areas. The following 
Table 2.4-l provides estimates of borrow 
requirements for each site: 

Compressor 
Station 

l* 
2 
3* 
4 
5* 
6 
7* 
B 
9* 

10 

Table 2.4-1 
Compressor Station Sites 

Borrow Requirements 

Acreage 
MileQost Reguired 

66.5 40 
125.6 30 
213.7 30 
280.9 30 
357.0 30 
421.0 30 
486.4 30 
562.3 30 
639.2 14 
720.5 14 

* 1"ould not be constructed under a 
S-station configuration. 

(BCY2 

340,000 
260,000 
300,000 
175,000 
350,000 
175,000 
150,000 
250,000 
200,000 
100,000 

Buildings and structures at compressor 
station sites in permafrost areas would be 
supported on artificially refrigerated or 
steel pipe foundations. In nonpermafrost 
areas, conventional concrete foundations 
would be used. 

The compressor station installation plan 
would maximize the use of of fsite 
fabrication and assembly in order to 
minimize field installation man-hours, 
reduce overall cost, and improve completion 
schedules. However, because of size 
restrictions on key Alaska highways leading 
to the compressor station sites, 
prefabrication would be limited to equipment 
assemblies rather than complete facility 
modules. The packaged equipment to be 
shipped to each site would include the main 
gas compressors, the refrigeration 
compressors, the fired heater packages, the 
gas turbine-driven generator packages, and 
the air compressor packages. 

All compressor station piping would be 
prefabricated to the maximum extent 
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practical in spools and pieces marked for 
installation at each site. Preassembly of 
piping, such as valve assemblies and 
launcher and receiver assemblies, would be 
performed in the manufacturer's shop. These 
preassembled units would be insulated in the 
shop to minimize field construction work. 
The majority of the gas and refrigeration 
piping would require field welding. Long 
straight runs of exterior piping would be 
preinsulated to the extent practical. 

2.5 LNG PLANT ANO MARINE TERMINAL 
CONSTRUCTION 

The proposed TAGS LNG plant and marine 
terminal would be located at Anderson Bay, 
along the southern shoreline of Port 
Valdez. Anderson Bay is approximately 
3 miles inside the Valdez Narrows, 3.5 miles 
west of the existing TAPS oil terminal, and 
5.5 miles west-southwest of the city of 
Valdez, as shown in Figure 2.2.1-4. 

Construction of the LNG plant and marine 
terminal at Anderson Bay would require . 
conventional construction procedures and 
techniques. Detailed design and 
construction activities would be completed 
over a five-year period. A general schedule 
outlining the overall construction program 
is provided in Figure 2.5-1. The critical 
path schedule consists of site preparation, 
LNG tank foundation installation, and tank 
erection. Detailed engineering far the site 
layout and the site preparation design and 
contract packages would have to be completed 
during the last six months of the project 
development activities prior to the 
initiation of construction in order to 
complete the LNG plant and-marine terminal 
at the end of year five. 

Development of the LNG plant and marine 
terminal site would be completed by 
subcontractors. Scope of work would include 
completion of all earthwork, foundations 
(except LNG tank foundations), retaining 
structures, subsurface lines, rock 
reinforcement and.rock drainage, site 
drainage, and roadways. Site development 
activities would begin as early as possible 
in the first construction year to ensure 
completion of the LNG tank areas early in 
the second construction season. Site 
development activities mostly would be 
carried out in three consecutive summer 
seasons. 
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PROJECT CONSTRUCTION YEAR 

ACTIVITY I 2 3 4 
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INSTM.1.ATION ---

1.H• fACtl.ITIH INITAl.LATICN -
TllTINO 

Figure 2.5-1 
LNG Plant and Marine Terminal 

Construction Schedule 

5 

-

Site excavation would involve removal of 
overburden soils, within design limits, down 
to bedrock and placement of these soils in 
planned rill and disposal areas (as 
shown in Figure 2.2.1-s; the removal of 
rock down ta design grade·elevations; and 
the placement of compacted rock fill in low 
areas up to design grade elevations~ 
Overburden removal would be done using 
conventional shovels, loaders, and haul 
trucks. Rock excavation would be done using 
conventional drilling and blasting 
techniques. Rack would be moved and placed 
by dozers, loaders, haul trucks, and 
compactors. 

Based on the layout developed during 
conceptual design, bedrock foundations for 
all critical facilities would be provided 
using the following site grades: 

Facility 

LNG process trains 

Metering facilities, feed gas 
preparation, and control area 

Power plant and operations 
support area 

LNG storage tank area 

Elevatio 

165' 

165' 

155' 

100' 
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Utility storage area 

Harbormaster and helipad area 

Wastewater retention area 

Construction wharf and off
loading area 

100' 

50' 

50' 

30' 

Site excavation quantities would be 
approximately 12 million cubic yards, of 
which 75 percent is expected to be rock. 
After bulking, this volume would be 
approximately 10 million cubic yards of the 
excavation quantity which would be used for 
on-site fill, including earthwork for the 
construction wharf and off-loading area in 
Anderson Bay. Approximately 5 million cubic 
yards of excavated material would not be 
needed and would require disposal. 

Conventional concrete foundations would 
be used almost exclusively. Major 
foundations would be located on bedrock, and 
minor foundations would be located on 
bedrock or engineered rock fill. 

Trenches for subsurface lines 
(electrical, instrument, water, and sewer) 
and drainage facilities would be excavated 
using drilling and blasting in bedrock areas 
arid backhoes in rock-fill areas. Rock 
cut-slope reinforcement and drainage would 
be installed as required using conventional 
drilling and anchoring techniques and 
standard casing material. Site roadways 
would be constructed from blasted rock 
material generated during site excavation 
activities. 

A construction off-loading dock area 
would be located in Anderson Bay. 
Constructed of rock fill from site 
excavation, th~ off-loading area would be 
designed to stage maximum 1,200-ton module 
loads. Steel sheet-pile cells would be 
utilized to construct the pier front. The 
dock would be designed for loaded-barge 
drafts. 

Upon completion of site development for 
the LNG tank area, the LNG tanks 
subcontractor would mobilize and begin 
construction of the ring foundations for the 
first two LNG tanks as early as possible in 
the second construction season, continuing 
until all four tank foundations are 
complete. Tank materials would be received 
on-site early in the second construction 
season. LNG tank erection would begin in 
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late summer of the second construction 
season and would continue until all four 
tanks are constructed. Expected completion 
would be in midsummer of the fifth 
construction year. The tanks constructed 
would be using a nickel alloy steel or 
aluminum allay inner tank and a carbon steel 
outer shell. The complete tank foundation 
including ring-wall base would be 
electrically heated ta prevent frost-bulb 
growth. 

The storage tank area would be 
surrounded by an impoundment system 
constructed to contain any accidentally 
spilled LNG. The impoundment system would 
be formed with reinforced concrete walls, 
reinforced earth walls, by excavating 
bedrock, or by using a combination of these 
structures. During conceptual design a 
combined reinforced earth, reinforced 
concrete, and rock excavation system was 
considered. Individual cells 450' x 450' x 
35' high were evaluated during the 
conceptual phase of impoundment design as 
being adequate for necessary exclusion 
zonff as 6pec1£ied by DC1l' 6iting 
requirements. 

The installation of the remaining LNG 
shoreside facilities would be handled by an 
erection subcontractor. The erection 
subcontractor would mobilize to the site in 
the third quarter of the third construction 
year. Completed modules 'would be shipped 
via barge to Alaska, unloaded at the 
construction dock facility in Anderson Bay, 
and moved to the site by way of the dock 
access roadway. LNG process trains would be 
delivered and installed in sequence until 
all four process trains were completed. 

The remaining yard pipe would be 
installed, tested, and tied in. All systems 
would go through a transfer of care, 
custody, and control procedure prior to 
final commissioning and operations. 

The design and construction of all 
marine terminal facilities would be handled 
by a specialty subcontractor. A contract 
for this work would be awarded in the f ourlh 
quarter of the first construction year. 
Marine terminal design and procurement 
activities would begin at the start of the 
second construction year and continue for 
about two years. 

The marine terminal subcontractor would 
begin construction of the two LNG mooring 
and loading berths late in the third 
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construction year and continue until all 
marine terminal facilities were completed in 
midsummer of the fifth construction year. 

The two fixed berths would be 
constructed approximately parallel to the 
shoreline in 50 feet o,f water. Each would 
be capable of mooring a 125,000- to 
165,000-cubic meter LNG tanker. Mooring and 
breasting dolphins would be driven into the 
harbor bed. Fenders would absorb tanker 
movement impacts at the berths. A platform 
to support the marine cryogenic loading arms 
would be set back from the breasting line. 
Cryogenic loading lines supported by trestle 
structures on piles would connect the LNG 
storage tanks to the loading platform at the 
end of the berth facilities. 

The conceptual design for each berthing 
facility would consist of three breasting 
dolphins, a transfer platform for the four 
marine loading arms and a vapor return arm, 
and four mooring dolphins located outboard 
of the vessel. Both the mooring and 
breasting dolphins would be accessible by 
catwalks. 

A cargo vessel berth and dock would be 
constructed to handle general cargo 
shipments to the site and for refrigerant 
and liquid-fuel loading. The berth would be 
located in water deep enough for a vessel 
with 20 feet of draft. Conceptually, this 
facility would be designed for a 
5,000-deadweight-ton vessel. A ferry 
landing would be constructed to allow marine 
access to the site from the city of Valdez 
and would be the primary means for site 
access during operations. A front-loading 
ferry capable of transporting cars and light 
trucks (5 tons per vehicle) would be 
constructed. The landing would consist of 
either a fixed ramp structure, a floating 
dock, or a combination of both. Conceptual 
design located on Figure 2.2.l-6 shows 
the tug and work boat pier adjacent to the 
cargo berth causeway. Space would be 
provided for three tugs and a pilot launch. 
This facility would be a floating dock with 
swing-type access ramps. 

Other facilities to be constructed at 
the LNG plant and marine terminal site would 
include meter stations, communications 
systems, operations support facilities, and 
maintenance facilities. 

The proposed TAGS LNG plant facility 
would be developed in accordance with the 
Pipeline Safety Regulations of the U.S. 
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Department of Transportation. The Code of 
Federal Regulations Title 49, Subchapter 0, 
Part 193 (49 CFR 193) prescribes Federal 
Pipeline Safety Standards for liquefied 
natural gas facilities. The proposed LNG 
plant reflects technical comments received 
from DOT. All facilities constructed at the 
LNG plant site would meet the requirements 
of 49 CFR 193 and, flfhere prescribed. by 49 
CPR 193, prescribed by the current 
National Fire Protection Association 59A LNG 
standards. Nhere not conflicting flfith 49 
CPR. 193, NFPA 59A LNG standards would be 
implemented. Analysis conducted by YPC 
indicates that the Anderson Bay site could 
be developed in compliance with 49 CFR 193. 
Recognizing the commitment to safety 
embodied in this code, it has been used as 
the basis for evaluation of the proposed LNG 
plant site, for.development of a conceptual 
definition of the LNG plant, and for LNG 
plant safety planning. These regulations 
would be used as the contolling standard 
for specific siting requirements, design, 
construction, equipment, operations, 
maintenance, personnel qualifications and 
training, fire protection, and security of 
the proposed LNG facilities. 

The marine cargo transfer system and 
associated facilities and any matter (other 
than siting) pertaining to the system or 
facilities between the marine vessel and the 
last manifold (or valve) located immediately 
downstream of a storage tank must comply 
with 33 USC 1221 and Executive Order 10173 
developed in accordance with the U.S. Coast 
Guard procedures. 

2.6 OPERATIONS ANO MAINTENANCE 

Operation of the proposed TAGS pipeline, 
LNG plant, and marine terminal facilities 
would be in compliance with all applicable 
federal, state, and local regulations and 
standards. In addition, optimal system 
operating characteristics would be a goal in 
the design phases of the project as related 
to pipe structural requirements, 
geotechnical requirements, and thermal 
requirements and in site-specific 
evaluations. 

The proposed TAGS pipeline system would 
be designed to transport 2.3 BCPD of 
conditioned natural gas from Prudhoe Bay. 
Beginning at a Prudhoe Bay gas measurement 
facility, the pipeline would extend 796.5 
miles south to the proposed Anderson Bay LNG 
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plant and marine terminal facility. Maximum 
operating pressures would be 2220 psig to a 
low of 1100 psig. YPC would consider gas 
takeoffs along the route on a business basis. 

At the terminus of the pipeline, LNG 
plant facilities would receive gas 
throughput at a pressure of approximately 
1300 psig. Operating temperatures below 
32°F would be maintained through northern 
and interior permafrost areas. Conventional 
warm gas operation would be utilized in 
southern areas where essentially 
permafrost-free soil conditions exist. The 
single transition point from chilled to warm 
gas flow would be determined based on 
geotechnical and pipe constraints during 
later detailed design. 

Gas entering the TAGS pipeline at 
Prudhoe Bay and gas delivered by the 
pipeline for liquefaction at Anderson Bay 
would be measured for flow volumes, 
composition, and BTU content. Table 2.6-1 
identifies the feed gas compQsition used far 
conceptual design for the proposed TAGS 
project. 

An integrated communication system would 
provide for the exchange of voice and data 
information along the entire pipeline 
route. A Private Automatic Branch Exchange 
(PABX) key system and public telepnone 
network would be located at the Anchorage 
headquarters, the Fairbanks maintenance 
facility (FMF), all compressor stations, the 
LNG plant/marine terminal, and the 
operations control center (OCC). A mobile 
radio system would link the entire pipeline, 
the OCC, the FMF, and the headquarters. A 
supervisory control and data acquisition 
communication (SCADA) system at the ace 
would monitor metering stations, valves, and 
compressor stations~ A microwave radio 
system would link all telephone system 
locations, PABX, SCAOA, Telex, and mobile 
radio repeater equipment. 

Sites for communication facilities would 
be selected during the detailed design 
phase. These would be located on ridges or 
mountaintops in a manner similar to 
communication facilities developed for 
TAPS. Figure 2.6-1 shows a conceptual 
layout of a typical communication facility 
should it be possible not to have co-use of 
existing communication sites. 
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Table 2.6-l 
Anticipated Feed Gas Composition 

Constituent 

N2 Nitrogen 
C02 Carbon Dioxide 
C1 Methane 
C2 Ethane 
C3 Propane 
iC4 !so-Butane 
nC4 Normal Butane 
iC5 Iso-Pentane 
nC5 Normal Pentane 
C6+ Hexanes and heavier 

Molecular 
Percent 

0.75 
0.00* 

91.60 
2.67 
3.40 
0.35 
1.12 
0.06 
0.04 
0.01 

100.00% 

* All C02 will be removed an the North 
Slope during conditioning. 

Additionally, TAGS facility 
communications could involve the use of 
fiber-optic technologies. Fiber-optic 
systelllll could provide communications and 
data transmission capabilities throughout 
the TAGS system. The fiber optic cable 
would be comprised of groups of glass fibers 
which are wrapped together and sheathed for 
protection, fiber-optic ciibles allow low 
loss, noise free transmission or digitally 
encoded (light) communication signals. 
Typically, fiber-optic cables are continuous 
between receptor locations, several inches 
in diameter, and flexible. 

Fiber-optic cables would be installed 
along with construction of the pipeline. 
Reels of fiber-optic cable would be utilized 
to lay cable in the pipeline ditch parallel 
to the gas pipeline. Laying the fiber-optic 
cable would be coordinated with pipeline 
backfill activities such that the cable 
would lay above the pipeline, and on an 
initial layer or backfill material. 
Intermittent splicing of the cable would be 
required, and coordinated. with pipeline 
tie-in activit.ies.. Fiber optic systems are 
low maintenance communication facilities, 
and require low power consumption during 
operations. Maintenance typically involves 
splicing in the event of cable damage due t:o 
excavation. 
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CONTAINMENT DIKES 

Figure 2.6-1 
Typical Communication Facility 

At each compressor station, a remote 
terminal unit would coordinate the control 
functions, activities, and communication of 
signals and data to the SCADA system at the 
acc. In addition to instrumentation at each 
compressor station, meter station, and 
mainline valve station, other remote 
monitoring units would also transmit data to 
the SCAOA computer at Anderson Bay. These 
units may include earthquake detection 
accelerometers, ground displacement sensors 
for sensitive slopes, or discrete pipeline 
monitoring devices for localized areas 
affected by frost heave, should they become 
necessary during pipeline operations. 
Remote monitoring units would be connected 
to microprocessors that would collect and 
transmit the data ta the acc. 

Auxiliary facilities along the pipeline 
system would be required to support 
operation and maintenance efforts. Block 
valves spaced regularly along the pipeline 
route would provide for sectional system 
isolation. Corrosion control facilities 
would be spaced regularly along the pipeline 
route to provide system cathodic protection 
and measurement capabilities. Gas metering 
facilities would be required at each end of 
the pipeline system to account for gas 
deliveries at Prudhoe Bay, gas deliveries to 
the liquefaction plant, and pipeline/ 
compressor station fuel and to account for 
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any system losses. A major maintenance 
facility would be located near Fairbanks. 
Material and equipment storage areas would 
be maintained along the pipeline to allow 
for responsive pipeline maintenance. 

The proposed TAGS LNG plant and marine 
terminal would provide treatment, 
liquefaction, storage, and loading 
capabilities for natural gas to be liquefied 
and exported by tanker. Of the initial 2.3 
BCPD (average stream) of pipeline gas 
received at Prudhoe Bay, the equivalent 
natural gas product would be approximately 
2.1 BCFD for export at Anderson Bay. 

The proposed LNG plant would liquefy 
natural gas utilizing cryogenic processes. 
Pipeline gas would first be prepared for 
liquefaction by passing through a series of 
driers and scrubbers to remove any moisture 
and impurities. After preparation, gas fed 
to liquefaction trains would be dry and 
clean. 

Liquefaction of the natural gas would be 
accomplished by refrigerating the feed gas 
to a temperature of approximately -259°F. 
The refrigeration plant would consist of 
four liquefaction trains (units) operating 
in parallel. Each liquefaction train would 
produce LNG for transfer to a common storage 
facility. Unlike most LNG facilities that 
use water for cooling, the TAGS Anderson Bay 
facility would use air-cooling as the sole 
heat exchanger for the four liquefaction 
trains. No liquid thermal effluent would be 
produced. 

The refrigeration requirements for 
liquefaction would be supplied by a series 
of closed-loop systems in each train. Each 
closed-loop system circulates refrigerant 
through a heat exchanger. Feed gas, also 
flowing through the exchanger, though 
confined to through-flow piping, would be 
chilled by the refrigerant. Resulting 
chilled natural gas would become LNG 
product. Refrigerant that became warm in 
the ~hermal exchange would be returned to 
the beginning of its closed-loop For 
recompression and cooling. Process designs 
that use various refrigerant gases and 
closed-loop refrigerant schemes are 
available. Designs for using a mixed gas 
refrigerant system or single gas refrigerant 
systems in series are available. Either 
system would provide the desired LNG product 
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Refrigerants for the closed-loop systems 
would consist of propane, ethylene, methane, 
and possibly some nitrogen. Propane and 
ethylene would be from off-site sources; 
methane would come from the feed-gas 
stream. Nitrogen from the air separation 
unit would provide purge and utility 
nitrogen for the LNG plant. Storage for 
liquid nitrogen from the air separation 
plant would also be provided. 

After feed gas is chilled and condensed 
into liquid by exchangers, it would flow 
into an LNG flash drum where LNG could be 
pumped to storage and vapor could be 
recovered for use as fuel gas. All 
refrigeration and power generation gas 
turbines would be fueled by feed gas, 
boil-off gas, and flash gas. During LNG 
tanker loading, feed gas make-up to fuel 
would be reduced to compensate for the vent 
gas from the tanker, which would be 
collected, compressed, and sent to the fuel 
system. A block flow diagram of LNG plant 
facilities is presented in Figure 2.6-2. 

Exhaust emmission sources at the LNG 
plant would include the following. 

4 LNG liquefaction trains, each using 
five natural gas-fired turbines 

3 vaporizers 

4 25-megawatt gas-fired generators 

1 solid waste incinerator 

l reactivation heater 

l process flare 

Additionally, minor emissions would 
originate from other small pieces of 
equiment and vehicles. 

Emissions from all of the sources 
itemized above (except for vehicles and the 
solid waste incinerator) would be generated 
from the combustion of boil-off natural gas 
as plant fuel. Prior to liquefaction, this 
gas had passed through driers and scrubbers 
for removal of particulate matter, lubricant 
oils, hydrogen sulfides, and mercury. 
Therefore, combustion of this natural gas 
would result in minimal emissions of all 
contaminants, such as sulfur dioxide, 
nitrogen dioxide, particulate matter, and 
carbon monoxide. 
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Nater supply for the LNG facilitg 
would come from multiple sources and would 
be used for domestic purposes (drinking, 
sanitary facilities, and washdown) and fire 
protection as shown in Figure 2.6-3. The 
primary water source would be wells, 
supplying up to 200 gpm. Domestic water 
would be stored in a 3,S00,000-gallon water 
storage tank., 3,000,000 gallons 0£ which 
would be reserved for fire protection. 

Nastewater from LNG plant facilities 
would be comprised of potentially oily 
wastewater from washdown and marine 
facilities and sanitary wastewater from 
personnel facilities as shown in Figure 
2.6-3. Oily wastewater could contain 
significant amounts of soil and grease, grit 
and other set:tleable solids, as well as 
various suspended solids composed of 
organics and inorganics. Proposed treatment 
for such wastewater is a two-stage process. 
Initially, a pretreatment oil/water 
separator will· be used to remove floatable 
oils and greases and readily settleable 
solids. Pretreated oily wastewater would 
then be combined with domestic wastewater 
for biological secondary treatment: to remove 
organics, some trace metals, and remaining 
settleable and suspended solids. Sludges 

·and slcil1111Jings from the oil/water separator 
would be incinerated. Ash would be handled 
as a solid waste. 

Domestic wastewater from personnel 
facilities is anticipated to be or standard 
sewage strength. Collection systems would 
be relatively short and well controlled; no 
excessJ. ve infiltration or inf low sources of 
wastewater are anticipated. Treated water 
from the oily wastewater treatment facility 
would. be combined with domestic wastewater 
for treatment. 

Secondary treatment of combined 
wastewater would be required before 
discharge into the receiving waters of Port 
Valdez, according to State and EPA 
requirement. The EPA would issue a Nat.ional 
Pollution Discharge Elimination system 
{NPDllS) permit that covers the LNG facility 
discharge. Secondar'IJ treatment typically 
involves biological removal of dissolved 
organic and inorgnic wastes, followed by 
settling to remove the biologically formed 
solids as well as other organic and 
inorganic solids in the wastewater. 
Secondary treatment also removes some 
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GAS 
LIQUEFACTION 

PIPELINE GAS >---_.,.... GAS 
THROUGHPUT SCRUBBERS 

2.3 BCF 
PER DAY 

NOTE 

LIGHT 
HYDROCARBON 
REFRIGERANT 

SYSTEM 

2.1 BCF OF NATURAL GAS IS 
APPROXIMATELY EQUIVALENT TO 
100.000 CUBIC METERS OF LNG. 

FUEL GAS FOR REFRIGERANT COMPRESSION 

(VAPOR) 

LNG FOR 
TANKER LOADING 

2.1 SCF 
PER DAY 
(SEE NOTE) 

Figure 2.6-2 LNG Block Flow Diagram 

metals, trace oils and greases, and some 
organics which could be in industrial 
et'fluents. Secondary treatment would be 
accomplished using a packaged aerobic 
treatment unit. 'l'he system would include a 
complete mixed aeration tank for biological 
treatment t'ollowed by a settling tank 
(clarit'ier) t'or solids removal. Solids 
would be recycled into the aeration process 
to provide a fresh supply of bacteria for 
the aerobic treatment. Sludge from the 
secondary treatment process would be 
combined with the oily waste :sludge and 
incinerated on site. 

During conceptual design, liquefaction 
facility would be sized for pipeline 
throughput to the LNG plant at 2.3 BCFD 
(average stream). At this rate, 2.1 
BCFD, or approximately 100,000 cubic 
meters per day of LNG, could be produced. 
An estimated 680,000 horsepower of 
refrigerant gas compression would be 
required to meet this preliminary design 
figure. According to preliminary design, an 
estimated total cooling load released to the 
atmosphere would be about 2.6 billion BTU 
per hour. 
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LNG product would be pumped from the 
final flash drum in each liquefaction train 
through a common header to the LNG tankage 
area:. Storage would be provided by four 
tanks with 800,000-barrel capacity, which 
would operate at near or.slightly above 
atmospheric pressure. The proposed total 
tank volume of 3,200,000 barrels would 
provide approximately five days of LNG 
storage at design production rates. 

The tanks would be individually pressure 
controlled to avoid boil-off fluctuations 
with changing atmospheric conditions. 
Safety pressure and vacuum valves, sized for 
emergency conditions, would protect the 
tanks. Boil-off from LNG storage tanks 
would be compressed and returned to the 
process trains for reliquefaction or for 
fuel gas. The storage tank area would be 
surrounded by an impoundment system to 
contain any accidentally spilled LNG.· 

The LNG product from onshore storage 
tanks would be transferred through the LNG 
loading system. LNG tanker vessels would be 
berthed at the marine terminal facility to 
receive LNG for export to the Asian Pacific 
Rim. Transfer piping would be sized that 
the system would be capable of loading two 
tankers simultaneously in a 12-hour period. 
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Conceptual design of loading facilities 
would involve a design loading rate of 
70,000 barrels per hour (bph) per tanker. 
LNG would be transferred through the loading 
system by cryogenic pumps and gravity. The 
loading system would be maintained in a cold 
condition at all times. 

Loading lines supported by trestle 
structures connect LNG storage tanks to the 
loading platform at the end of berth 
facilities. Special metallurgy pipe would 
be used for loading lines, to accommodate 
the very low LNG temperatures. Loading 
lines would be insulated between storage 
tanks and loading platforms to minimize LNG 
boil-off. 

The two LNG tankers would be oriented 
approximately parallel to the shoreline in 
50 feet of water (depth below MLLW) and have 
the capability of mooring in either the 
forward or aft position. Figures 2.2.1-8 
and 2.2.1-9 present sketches for typical 
spherial and membrane LNG tankers with 
dimensions for both 125,000 and 165,000 
cubic meter tanker designs. 

A typical 125,000 cubic meter tanker 
would require approximately 66,000 ton of 
ballast under normal operating conditions. 
Sea water would be used for ballast. 
should ballast water be taken on in any 
port areas, it would be exchanged for sea 
water on the open ocean. Polluted ballast 
water would not be disposed of in Prince 
William Sound. There would be no oily 
ballast water from LNG tankers due to the 
nature of the LNG containment vessels. 

The loading operation at each berth 
would involve using articulated loading arms 
to span between the fixed platform facility 
and the floating vessel. Based on 
preliminary design, four loading arms would 
be sized at a 16-inch diameter for assumed 
loading rates of 70,000 bph. In addition, a 
single vapor return arm would serve to 
connect tanker boil-off with onshore vapor 
recovery facilities. Vapor return lines, 
also supported by trestle structures, would 
take LNG vapors back to the plant fuel-gas 
system or to the feed-gas stream for 
reliquefaction. In addition to a main LNG 
loading line automatic shut-off valve, each 
loading arm would have an automatic shut-off 
valve to prevent LNG spillage during 
emergency conditions. 
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The proposed onshore TAGS LNG plant 
facility would be developed in accordance 
with the Pipeline Safety Regulations of the 
U.S. Department of Transportation. The Code 
of Federal Regulations Title 49, Subchapter 
D, Part 193 (49 CFR 193) prescribes Federal 
Pipeline Safety Standards for liquefied 
natural gas facilities. 

The waterfront LNG facilities adjoining 
navigable waters of the United States which 
include marine cargo facilities, the 
transfer system, and associated facilities 
between the vessel and last manifold (or 
valve) immediately before the receiving 
tank(s) would be developed in accordance 
with the U.S. Coast Guard regulations by 
authority of United States Code 33 (33 USC 
1221) and Executive Order 10173 (see 
Appendix G). 

Analysis indicates that the Anderson Bay 
site could be developed in compliance with 
49 CFR 193 as well as with 33 USC 1221. 
Recognizing the commitment to safety 
embodied in this code, YPC has identified 
these requirements as the basis for its 
initial evaluation of the proposed LNG 
plant site, for development of a conceptual 
definition of the LNG plant, and for LNG 
plant safety planning. These regulations 
would be used as the primary staridard for 
specific siting requirements, design, 
construction, equipment, operations, 
maintenance, personnel qualifications and 
training, fire protection, and security of 
the proposed LNG facilities. 

2.7 TERMINATION 

The project life of TAGS would depend or1 
the availability of natural gas. If 
additional supplies should become available, 
the life of the facilities could be extended 
beyond the projected 30-year life of the 
project. The termination procedures to be 
implemented would be subject to appropriate 
existing federal, state, and local 
regulations in effect at that time. A full 
review of these procedures would be 
submitted by YPC during the "Authorization 
to Proceed With Construction" phase of the 
project. 
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2.8 

2.8.l 

MITIGATIVE ASPECTS OF THE PROPOSED 
PROJECT 

Introduction 

YPC, during its initial phases of 
developing its proposed alignment and 
facility placement for TAGS, took into 
account social, environmental, and land-use 
issues raised during authorization of TAPS, 
the Dalton Highway, and ANGTS. These 
included scheduling construction sessions to 
avoid sensitive life cycle periods of 
wildlife, moving Compressor station 
No. 9 to avoid a caribou migration use area, 
and locating pipeline construction to 
avoid highly valuable salmon habitats 
wherever possible. 

Mitigation measures developed by YPC to 
prevent and/or mitigate major adverse 
impacts are shown in subsection 4.7 -
Hi tigation Measures. These YPC measures 
have been incorporated in the evaluation of 
effects throughout the BIS. 

In addition to the mitigation measures 
proposed by YPC the SLM and USACE would 
require standard and special 
stipulations. These stipulations would 
contain generic measures applied to all 
BLH rights-or-way and USACB's Section 404 
and section 10 permits as well as 
site-specific measures which would be 
evaluated at the time the detailed 
engineering plans are developed. For 
example, required surveys for cultural 
resources and protected animals could 
identify the need and extent of 
site-specific stipulations. 

Federal and state agencies can enforce 
mitigation measures and stipulations on 
federal, state, and private lands that are 
affected as a federal action. 

Mitigation measures presented in this 
BIS are those proposed by YPC as part of 
its application to BLM and USACE. These 
measures have been committed to by YPC; 
others are reasonably expected to be permit 
requirements of at least one or more 
permitting agencies. 

The mitigation measures proposed by YPC 
were designed to accomplish the following 
goals: 
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Assure that the pipeline is structurally 
sound to minimize the potential for 
damaging accidents or leaks. 

Minimize the potential impacts to soils 
integrity and permafrost including 
considerations of hydrology and 
vegetation. 

Conserve limited resources, including 
water and gravel, along the entire route. 

Minimize impacts to £ish, wildlife, 
and marine and aquatic habitat. 

Minimize environmental impacts due to 
spills, discharges, and waste disposal. 

Minimize potential for damage to other 
structures, facilities, and operations. 

These purposes, if accomplished by the 
mitigation activities and techniques, 
described in subsection 4.7 of this BIS, 
would fulfill YPC's stated purpose of 
constructing the pipeline in a 
cost-effective yet environmentally 
acceptable manner. 

2.9 

2.9.l 

REPRESENTATIVE COOK INLET-BOULDER 
POINT ALTERNATIVE 

Introduction 

An evaluation of criteria developed to · 
identify and appraise environmentally 
acceptable and environmentally feasible 
routes to transport Prudhoe Bay natural gas 
to tidewater for liquefaction and 
transportation ta Asian Pacific Rim markets 
is presented in Appendix C. The results of 
this evaluation identified that none of the 
three Prince William Sound alternatives was 
ranked as superior to the YPC proposed TAGS 
project to Anderson Bay. This evaluation 
also identified that the Cook Inlet-Boulder 
Point alternative has been selected as the 
most representative of the Cook Inlet 
alternatives. The no-project alternative i.s 
also discussed in this subsection. 

2.9.2 Route and Site Description 

The Cook Inlet alternative pipeline 
route would originate in the vicinity of 
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Livengood (Milepost 395 of the proposed TAGS 
pipeline alignment) and proceed in a 
southerly direction to Cook Inlet, as shown 
in Alignment Map 3 at the end of this 
document. 

The project description presented in 
Subsections 2.2 through 2.7 would be the 
same for a project to the Cook Inlet-Boulder 
Point alternative. This alternative would 
require a 15-mile subsea pipeline across 
Cook Inlet from near Figure Eight Lake on 
the north side of Cook Inlet across to Point 
Possession and two additional elevated river 
crossings. 

From Livengood the alternative Cook 
Inlet regional pipeline route would diverge 
from the proposed pipeline route proceeding 
southward, following along the eastern 
margin of Minto Flats before crossing the 
Minto Fault. The route continues southward 
through Nenana with an elevated crossing at 
the Tanana River. A route option to avoid 
the Minto Flats area proceeding from 
Livengood to Fairbanks along the proposed 
TAGS alignment, and then from Fairbanks to 
Nenana along the Parks Highway was 
evaluated. This option was discarded due 
primarily to the increase of approximately 
50 miles of pipeline length. 

From Nenana the route follows the Alaska 
Railroad, with an elevated crossing of the 
Nenana River near Liaho. The route then 
generally follows the Parks Highway to a 
point just south of Healy, where it 
parallels the Alaska Railroad for several 
miles before again joining the Parks 
Highway, traversing a portion of the Denali 
National Park and Preserve and using two 
elevated crossings of the Nenana River. 

The route continues south, paralleling 
the highway just inside the park boundary 
before leaving the park near McKinley 
Village. As the route proceeds south, it 
again crosses the Nenana River with an 
elevated crossing. It' passes through 
Cantwell and Summit and enters into Broad 
Pass. In this area the route crosses the 
McKinley strand of the Denali Fault system, 
also thought ta be active. 

Several route options to avoid Denali 
National Park and Preserve were evaluated. 
These options focus on the existing Intertie 
alignment in the valley on the east side of 
the Nenana River. These were discarded 
because of engineering constraints due to 
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the very rough terrain and potential severe 
environmental impacts. 

In the Nenana River valley between Healy 
and McKinley Village, two route options to 
avoid crossing Denali National Park and 
Preserve were identified. These included 
the east side of the Nenana River and the 
Anchorage-Fairbanks Intertie powerline in 
the next valley east of the Nenana River. 

Once through Broad Pass the route 
traverses the upper Chulitna River valley, 
requiring an aerial crossing at Hurricane 
Gulch as it continues to follow the Parks 
Highway through Denali State Park and into 
the Susitna River valley south of 
Talkeetna. Following the highway south, 
this pipeline route crosses the Susitna 
River near Sunshine and Montana creeks in an 
elevated mode. Between Kashwitna and Willow 
the pipeline route departs the highway 
right-of-way, proceeding south around Nancy 
Lake State Recreation area toward Flat Horn 
Lake near the mouth of the Susitna River and 
traverses the Susitna Flats State Game 
Refuge. 

To reach Boulder Point on the Kenai 
Peninsula, a dual 15-mile subsea pipeline, 
as depicted in Figure 2.9.2-1, would be 
required to cross beneath Cook Inlet to 
Point Possession on the Kenai Peninsula. 
Although several route options that avoided 
the length subsea crossing of Cook Inlet 
were evaluated, all were discarded because 
of increases in pipeline length, the need to 
cross both Knik and Turnagain arms, and 
greater length of pipeline in industrial and 
population areas. Construction of the Cook 
Inlet subsea pipeline crossing would require 
the use of a large-pipeline lay barge 
capable of handling the concrete-coated 
36-inch diameter pipe. Both primary and 
secondary pipelines would be subject to the 
extreme conditions of the Cook Inlet 
crossing. Welding of pipe joints and 
completion of the coating process at the 
joints would be accomplished on the lay 
barge, and the completed section would then 
be lowered to the sea floor. Next, the pipe 
would be buried using a jet sled equipped 
with high-capacity airlift pumps. 
Provisions for excavating and removing 
occasional boulder-size material from the 
pipe alignment and trench would be 
incorporated in the construction plan. 
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Due to the extreme tidal fluctuations 
and· currents found in Cook Inlet, a 
multipoint anchoring system would be 
required to hold the lay barge in position. 
The presence of the lay barge and its 
multipoint anchor system would result in the 
need for a traffic control system for 
vessels bound to and from the Part of 
Anchorage during the construction phase. 
Additionally, pipe burial depth for both 
pipelines should be sufficiently deep to 
provide adequate protection from anchor 
dragging or protection from scour. 

From the Point Possession area the 
pipeline would parallel an existing gasoline 
pipeline right-of-way southwesterly for 
about 50 miles along the coast, terminating 
at Boulder Point just north of Nikiski, one 
of the Cook Inlet sites previously 
considered for location of the LNG plant and 
marine terminal as shown in Figure 2.9.2-2. 
This route avoids the Kenai National Moose 
Range but traverses the Susitna Flats State 
Wildlife Refuge and the Captain Cook State 
Recreation Area for about 1.5 miles. 

The Boulder Point site is located on the 
east side of Cook Inlet on the Kenai 
Peninsula approximately 17 road miles north 
of the city of Kenai and 6 miles north of an 
existing petroleum, petrochemical, refining, 
and LNG industrial complex at Nikiski. 
Boulder Point is located northeast of East 
Forelands, a designated reserve for 
navigational purposes. 

Commercial and residential development 
is not. common, particularly near the site. 
Good infrastructure is in place for 
supporting construction and operations, but 
land availability could be a problem. 
Possible conflicts with nearby shipping and 
docking operations at Nikiski might exist 
(BL/I 1976). 

The north Kenai Road passes within 1.5 
miles of the Boulder Point site, ending at 
Captain Cook State Recreation Area. The 
Nikiski airstrip is approximately 1.5 miles 
inland from Boulder Point; a regional 
airport at Kenai approximately 14 miles 
south. 

The Boulder Point site has fair 
proximity to deep water, coastal bluffs of 
moderate height, and stable shoreline. It 
is the northernmost feasible industrial site 
with deepwater marine acccess on the east 
side of Cook Inlet and the closest site to 
Anchorage (ESL l980b). 
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Soils are suitable for development 
(loess over glacial outwash), and terrain 
above the cliffs is gently sloping to hilly 
(SCS 1962). Bedrock foundation may be 
lacking. Faults, volcanoes, and glacial 
floods should not be a problem. The water 
table is low, and liquefaction potential is 
low (OIW t975; SCS 1962). 

Site terrain and topography would allow 
construction of the LNG plant a safe 
distance from the marine terminal. Distance 
from the 60-foot isobath to shore is 
approximately 4,000 feet. Earlier studies 
(OIW 1975) indicated acceptable anchoring at 
depths less than 200 feet and an adequate 
maneuvering area (2,000 feet minimum). 
Navigation aids are present and the state 
requires a licensed coastal pilot for 
vessels moving up Cook Inlet above Kachemak 
Bay. 

A number of prominent rock outcrops 
occur along the shoreline of Boulder Point, 
particularly on the north side. The 
National Oceanic and At:mospheric 
Ad.ministration's (NOAA) National Ocean 
Survey charts warn of numerous uncharted and 
dangerous submerged boulders in the eastern 
portion of Cook Inlet, and some shoaling 
also exists along the east side of the 
inlet. Projected dangers from tsunamis are 
minimal due primarily to low predicted wave 
height, historical resistance of central 
Cook Inlet to earthquake-caused tsunamis, 
and existence of the Alaska Regional Tsunaml 
Warning System (OIW 1975). 

Floating ice and icing conditions can be 
severe problems in this area, and extreme 
tidal exchanges are generally strong in this 
area (BLM 1976; OIW 1975). Ice in Cook 
Inlet would be an inherent winter hazard, 
requiring ice strengthening of LNG tankers, 
advance scheduling, and two berths. Six oul 
of 13 accidents recorded in Cook Inlet 
during a four-year study period (1971-1974) 
were due to ice. The ice problem is most 
severe in the upper inlet, particularly 
north of the forelands, a constriction shown 
in Figure 2.9.2-2. LNG shipments to/from 
the existing Nikiski facility have been 
delayed due to ice or strong winds, though 
only for short periods of time (OIW 1975). 
Increased LNG tanker traffic due to the TAGS 
project might, however, increase the 
incidence of such delays. 
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2.9.3 System Components for the Cook 
Inlet-Boulder Point Alternative 

The Cook Inlet-Boulder Point alternative 
would require construction of approximately 
791 miles of pipeline and 10 compressor 
stations. 

The basic project components for the 
Cook Inlet-Boulder Point alternative would 
be similar to the proposed TAGS project. 
The pipeline route from Prudhoe Bay to near 
Livengood for the proposed project and the 
Cook Inlet-Boulder Point alternative would 
be the same. Likewise, the proposed 
project's approach to road. crossings, 
elevated and below-ground river and stream 
crossings, fault crossings, and other basic 
construction techniques would be the same 
for the remainder of the route. 

The major differences in construction 
would be for those conditions specific to 
the Cook Inlet alternative route that would 
require different construction techniques, 
such as the subsea pipeline under Cook 
Inlet, the approach to the pinch point near 
Denali N~tional Park and Preserve, and the 
major access roads required for access to 
the compressor stations located in Minto and 
Susitna flats. 

Table 2.9.3-1 summarizes the major 
facility components that would be required 
for the Cook Inlet alternatives compared to 
those for the proposed project. 

In addition to the 15 construction camps 
which would be required from Prudhoe Bay to 
Livengood (see Subsection 2.3.l), 13 
additional new construction campsites would 
be required from Livengood to Boulder 
Point. The locations of these sites are 
shown in Alignment Map 3 and the sizes 
identified in Table 2.9.3-2. Unlike the 
proposed route, which would use existing 
camp pads, except at Anderson Bay, all sites 
would require the construction of a gravel 
pad. Total bed space would be similar to 
that proposed for the proposed project. 

It is assumed that the amount of mineral 
materials needed for the construction 
spreads for the Cook Inlet-Boulder Point 
alternative from Livengood to Boulder Point 
would be similar to that shown in Table 
2.3.2-l for the proposed TAGS project except 
that increased amounts of material would be 
required for permanent access roads to the 
Minto and Susitna Compressor Station and the 
new construction camp pads. 
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Table 2.9.3-1 
Summary of Major Facility Components 

for the Proposed Project and Alternatives 

Proposed Cook Inlet-
Project~ Boulder 
Anderson Point 

Ba~ AlternativE: 

Pipeline to LNG 797 791 
Site (miles) 

Compressor Stations 10 10 

Elevated River 4 6 
Crossings 

Subsea Pipeline None 15 
(miles) 

Length of Loading less greater 
Line (miles) than l than l 

Ferry Loading Yes No 

Construction Camp Yes Yes 
at LNG Plant/ 
Terminal Site 

Construction Camps l 13 
at New Sites 

Table 2.9.3-2 
Temporary Construction Camps and Storage Pads 

Livengood to Boulder Point 

Pipeline 
Storage 

Location ~ 
Compressor Station 6A 200 300 Yes 
Dunbar 800 Yes 
Compressor Station 7A 300 No 
Rex 600 Yes 
Healy/Compressor Statton 8A 500 300 Yes 
Cantwell 600 Yes 
Chulltna/Compressor Station 9A 500 300 Yes 
Talkeetna 600 Yes 
Kashwitna 600 Yes 
Compressor Station lOA 100 300 Yes 
Beaver Lake 600 Yes 
Otter Creek 400 Yes 
Boulder Point 100 1500* No 

TOTALS 5600 3000 

* LNG Plant/Marine Terminal 
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Six elevated crossings would be required 
for the Cook Inlet alternative at the Yukon, 
Tanana, and Nenana (two crossings) rivers 
and at Hurricane Gulch and Montana Creek. 
These crossing techniques are discussed in 
Subsection 2.3.4 for the Yukon River and 
Subsection 2.3.3 for the remaining river 
crossings shown in Figures 2.3.3-2 and 
2.3.4-4. 

A 15-mile subsea pipeline would cross 
beneath Cook Inlet. Its construction would 
require the use of a large pipeline lay 
barge capable of handling the concrete
coated, 36-inch diameter pipe. Welding of 
pipe joints and completion of the coating 
process at the joints would be accomplished 
on the lay barge. Completed sections would 
next be lowered to the sea floor. The pipe 
would then be buried using a jet sled 
equipped with high-capacity airlift pumps. 
Provisions for excavating and removing 
occasional boulder-size material from the 
pipe alignment and trench would be 
incorporated in the construction plan. 

Due to the extreme tidal fluctuations 
and currents found in Cook Inlet, a 
multipoint anchoring system would be 
required to hold the lay barge in position. 
The presence of the lay barge and its 
multipoint anchor system would result in the 
need for a traffic control system for 
vessels bound to and from the port of 
Anchorage during the construction phase. 
Additionally, pipe burial depth should be 
sufficiently deep to provide adequate 
protection from anchor dragging and 
protection from scour. 

The Cook Inlet-Boulder Point alternative 
would require a loading line greater than 1 
mile in length from the LNG storage tanks to 
the loading berth, as described in 
Subsection 2.5 

No ferry landing would be required for 
the Cook Inlet-Boulder Point alternative 
because of the availability of road access 
to the site. · 

Due to the lack of road access to the 
proposed Anderson Bay Site, a 1,700-bed 
temporary camp would be required. Although 
the Boulder Point site is reasonably 
accessible to existing infrastructure by 
roadways, it would require a construction 
camp, though somewhat smaller than that for 
the Anderson Bay site. 
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Along the Cook Inlet-Boulder Point 
alternative, aerial crossings of the Tanana 
River, two crossings of the Nenana River, 
Hurricane Gulch, and Montana Creek would be 
required. These aerial crossings would be 
similar to those discussed in Subsection 
2.3.3 and depicted in Figure 2.3.3-2. The 
exception would probably be the Tanana River 
crossing, which because of the width at the 
crossing point, would either require a fixed 
pier in the center of the river similar to 
that which would be used for the Yukon River 
(see Figure 2.3.4-4) or a span with pier 
abutments on an island in the river. 

The alternative LNG site located at 
Boulder Point would be along the eastern 
shoreline of Cook Inlet just north of the 
constriction known as the East Foreland, as 
shown in Figure 2.9.2-2. The LNG plant site 
and marine terminal configuration for this 
alternative site are shown in Figure 
2.9.3-1. The facilities depicted for this 
site are described in Subsection 2.5. 

2.9.4 Prince William Sound LNG Plant Site 
Alternative 

Several LNG plant sites have been 
identified and discussed in Appendix C. 
Information currently available indicate a . 
law probability that subsequent detailed 
engineering and site design data would cause 
rejection of the Anderson Bay site. Should 
the preferred Anderson Bay LNG plant site 
subsequently prove unacceptable, any 
alternative LNG plant siting in the Prince 
William Sound area would require further 
analysis to meet NEPA requirements. 

2.9.5 No-Action Alternative 

Under a no-action alternative the 
construction of facilities to transport 
natural gas ta tidewater for conversion into 
LNG for export to the Asian Pacific Rim 
markets would not occur. This alternative 
avoids all environmental effects associated 
with the construction and operations of the 
project. The no-action al ternat:i ve would 
result from denial of any of the 
right-of-ways (ROiis) or perm.its required for 
conatruction and operation of the project 
(e.g., denial of the BLM to grant a ROW or 
denial of the USACE Section 404 or Section 
lO perm.its) or the BRA export license or 
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FBRC approval of the place or export. 
Under this alternative, no construction 
related to the proposed action would talce 
place. The environmental impacts associated 
with the construction or project roads, 
work.pao, 196.S miles or pipeline, the LNG 
facility, and related project components 
would not occur. 

'l'his alternative would not provide a 
pipeline project for transport or Alaska's 
Prudhoe Bay natural gas to tidewaters £or 
transport to foreign markets, (i.e., Pacific 
Rim countries). The no-action alternative 
continues to assume that the authorized 
ANG'l'S project would be constructed. That 
pipeline, as proposed, would be capable or 
transporting 3.2 BCFD or conditioned natural 
gas from the Prudhoe Bay field to the 
contiguous United States. 

The no-action alternative would forego 
the economic effects of employment and 
revenue to the state and local jurisdictions 
of Alaska. Nationally, the opportunities 
for improving the balance-of-trade imbalance 
would be last. 

2.9.6 Summary 

The applicant's proposed project 
involves the transport and sale of natural 
gas from Alaska's North Slope to the Asian 
Pacific Rim markets. The potentially 
feasible alternatives for the project 
include construction and operation of a 
natural gas pipeline to a tidewater port in 
either the Prince William Sound or Cook 
Inlet region of Alaska and shipment of LNG 
by tanker. Evaluation criteria were 
developed to consider the feasibility and 
preferability of various alternative ports 
and project configurations in both the 
Prince William Sound and Cook Inlet 
regions. The applicant's proposed Anderson 
Bay project was identified as the preferred 
site in Prince William Sound,. and Boulder 
Point was determlned to be the best Cook 
Inlet alternative. 

The potential environmental consequences 
of constructing and operating a pipeline 
from Livengood to the Cook Inlet-Boulder 
Point were analyzed and compared with the 
consequences on the various disciplines for 
the proposed project. 

The Cook Inlet-Boulder Point alternative 
pipeline alignment with an LNG plant and 
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marine terminal at the Boulder Point site 
represents an alternative to the proposed 
project that is feasible and would be 
environmentally acceptable, though not 
environmentally preferred over the 
applicant's proposed project. 

Criteria for consideration of the 
applicant's project and the proposed 
alternative are summarized in Figure 
2.9.5-1. This analysis was part of a more 
detailed evaluation of potential 
alternatives presented in Appendix C. The 
analysis points out the numerous factors 
that favor the proposed project over the 
Cook Inlet-Boulder Point alternative. 

The no-action alternative was 
considered. The national, international, 
and statewide impacts of this alternative 
revolve around the continued lack of 
development of Alaskan North Slope natural 
gas and improvement to the balance of 
payments and the absence of the positive 
economic benefits to the state. The 
no-action alternative would mean that none 
of the impacts to the natural or human 
environment of Alaska described in this 
document would occur. 

2.9.7 Proposed Federal Action 

The SLM and USACE have accepted the 
respective applications for YPC preferred 
route from Prudhoe Bay to Valdez that 
generally parallels TAPS and are proposing 
to authorize TAGS project-related 
facilities. TAGS would be located on the 
west side of Galbraith Lake and would follow 
the highway through Keystone Canyon. The 
LNG plant and marine terminal would be 
located on state lands at Anderson Bay. The 
USFS has identified certain National Forest 
land at the Anderson Bay LNG plant as 
suitable for transfer to state ownership 
and the state has filed for transfer or 
these lands. In the event that transfer 
has not been completed, the USFS proposes to 
issue appropriate land use authorization on 
the basis of this BIS. No units or the 
National Park, National Refuge or National 
Nild and Scenic Rivers would be crossed. 

The ERA must grant an export 
authorization under Section 3 of the Natural 
Gas Act before any gas may be exported. ERA 
has decided that this export is a major 
federal action requiring compliance with 
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NEPA. An export application was filed 
with BRA on December 3, 1981. ERA is 
cooperating in the preparation of the EIS. 

Section 3 of the Natural Gas Act, as 
delegated by the Secretary of DOE, provides 
FERC with authority, in part, to approve the 
place at which the natural gas will be 
exported. Application to FBR.C on this 
approval was made by YPC on December 3, 
1987. F'flR.C is cooperating in the 
preparation or the BIS. 
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Pipeline Criteria 

- Minimize length of pipeline .. Maximize use of existing infrastructure - Maximize use of proven construction techniques - Maximize opportunity for parallel construction techniques - Avoid areas of potential geohazards - Minimize potential conflicts with sensitive environments - Maximize compatibility with current and planned land use - Minimize the number of water crossings 
- Avoid permitting conflicts - Minimize potential threat to national security - Maximize availability of gas to Alaska consumers 

LNG Plant Criteria 

- Adequacy of available land 
- Avoid areas with poor foundation characteristics - Avoid areas with faults .. Avoid sites potentially exposed to seismic sea waves - Minimize length of pipeline to marine terminal .. Maximize use of existing conmunity infrastructure - Avoid sensitive environmental habitat - Public safety considerations - Maximize value added industrial opportunities - Minimize site preparation requirements 

Marine Terminal Criteria 

- Minimize exposure to extreme oceanographic conditions - Minimize distance from shore to 60' MLLW depth 
- Maximize suitability of tanker maneuvering and anchorage area - Minimize potential hazards to navigation - Minimize potential problems related to soils and geohazards - Minimize threat to national security 

NOTE: Individual criteria cannot be weighted on an equal basis.· 

Figure 2.9.5-1 
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Criteria Evaluation Matrix for Proposed TAGS Project 
and Cook Inlet-Boulder Point Alternative 
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SECTION 3.0 AFFECTED ENVIRONMENT OF THE PROPOSED ACTION AND ALTERNATIVES 

3.1 INTRODUCTION 

This section analyzes the environment 
that would be affected by the proposed 
Trans-Alaska Gas System (TAGS) from Prudhoe 
Bay to the Prince William Sound-Anderson Bay 
LNG plant site and terminal facilities and 
the Cook Inlet-Boulder Point alternative. 
Even though the authorized ANGTS has an 
approved right-of-way, no construction has 
occurred; therefore, it is not part of the 
existing environment. Appendix B provides a 
complete description of the authorized ANGTS 
project. Appendix B also describes the 
ANGTS stand-alone conditioning plant at 
Prudhoe Bay evaluated by FERC in 1980. As 
with the authorized ANGTS pipeline sytem, 
construction of the ANGTS conditioning plant 
has not started. 

The affected environment discussions for 
the proposed project varies with the 
type of resources considered--for some, the 
discussion is confined to the immediate area 
of the anticipated disturbance; for others, 
a more regional approach is used. Impacts 
to these areas are generally considered by 
discipline in appropriate sections of this 
document. Subsections summarize the 
important environmental impacts in each of 
these areas. 

The area that would be occupied by the 
proposed TAGS project has been the subject 
of detailed study and analysis since the 
decision was made to develop the Prudhoe Bay 
area for the production of oil and natural 
gas. Initial environmental studies began in 
the early 1970s, culminating with the 
publication of a Final EIS for the TAPS 
project in 1972 and construction of the TAPS 
project from 1974 through 1977. 

During the period of TAPS construction, 
three natural gas projects were proposed For 
the construction of a system to transport 
North Slope natural gas to U.S. markets by 
the Alaskan Arctic Gas Pipeline Company, the 
El Paso Alaska Company, and the Alcan 
Pipeline Company (subsequently Northwest 
Alaskan Pipeline Company). Two of these 
proposals were for an all-pipeline route and 
one was for a pipeline-LNG tanker system. 
EISs were published for all three of these 
projects by the Department of the Interior 
(DOI) and the Federal Power Commission 
(FPC). Additionally, the Federal Energy 
Regulatory Commission (FERC) completed an 

3-1 

FEIS for the Western LNG Cook Inlet 
proposal. Thus, the environmental 
description and assessment for consideration 
of the TAGS project include FEISs for the: 

Proposed Trans-Alaska Pipeline, DOI, 
1972, volume III (pp. 1 to 449). 

Alaska Natural Gas Transportation 
System, Proposed Alaska Arctic Gas 
Project, BLM, 1976, Alternatives pp. 194 
to 302 and 570 to 614. 

Alaska Natural Gas Transportation 
System, Proposed El Paso LNG Project, 
FPC, 1976a, pp. II-67 to II-252 and 
II-376 to II-503. 

Supplement, Alaska Natural Gas 
Transportation System, Proposed 
Northwest Alaskan Project (Alcan 
Project), FPC, 1976b, pp. 37 to 208 and 
368 to 372. 

Cook Inlet LNG project, Proposed Western 
LNG Project, FERC, 1978, pp. 29 to 135 
and 233 to 296. 

Northwest Alaskan Natural Gas 
Transportation Company proposed to 
construct and operate a sales gas 
conditioning facility at Prudhoe Bay, 
Alaska; FEIS completed by the FERC in 
1980. 

The Affected Environment sections of these 
previously prepared EISs are adopted herein 
by reference and updated with more recent 
information. Since socioeconomics appeared 
to be the key issue during the scoping 
process for the proposed action, it is the 
first subsection presented. Several 
discussions, such as noise, are covered 
because they were raised during scoping or 
were perceived by the public to be of major 
concern, even through the assessed impacts 
were negligible. 

3.2 

3.2.l 

PROPOSED TAGS PROJECT TO ANDERSON 
SAY 

Introduction 

The following subsections describe the 
existing environment and ambient conditions 
for the proposed route from Prudhoe to 
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Anderson Bay. The topics result from issues 
derived at scoping meetings and agency 
comments. In all cases the description 
begins at the northern end of the route and 
proceeds southward unless there is a 
statewide description. The technical 
sections are grouped into similar or related 
topics whenever possible. 

3.2.2 Socioeconomics 

3.2.2.l Statewide Socioeconomic Conditions 

Oil and gas development is the dominant 
force in the Alaska economy because the 
industry supplies more than 90 percent of 
the state government's revenues. 
Table 3.2.2-1, which summarizes statewide 
population since 1960, shows that the most 
dramatic period of population increase 
occurred from 1974 to 1977--the TAPS 
construction era. In only three years, 
Alaska's population rose from 348,100 to 
481,000, an increase of 38 percent. 
However, the end of the pipeline boom was 
followed by an economic slump, high 
unemployment, and a 16 percent population 
decline. By 1980 Alaska's population had 
dropped to 401,900. 

Alaska's economic downturn ended 
abruptly as skyrocketing oil prices quickly 
pushed the state's annual oil revenues 
(which had been only $500 million in 1977) 
past the $2.2 billion mark in 1980. These 
burgeoning state revenues were accompanied 
by an enormous increase in state government 
spending for operating expenses, 
low-interest loan programs, and capital 
construction projects. The state's 
population began a rapid increase in 1981 in 
response to construction employment and 
infrastructure development. That same year 
oil prices hit a record $37 per barrel, and 
in 1982 state oil revenues peaked at nearly 
$3.6 billion (See Table 3.2.2-1). 

Between 1970 and 1985 Alaska's 
population grew an average of four percent 
annually, compared to less than one percent 
annually for the nation as a whole during 
the same period. In the decade between 1970 
and 1980 Alaska's population increased by 
nearly 100,000 persons, but in the five 
years between 1980 and 1985 the state 
population grew by nearly 138,000. 
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These population trends are mirrored in 
Alaska's employment statistics. Total 
average annual statewide employment peaked 
in 1985 at 231,400. As shown in Table 
3.2.2-2, the 150 percent increase in state 
employment between 1970 and 1985 was 
accompanied by significant shifts in the 
relative importance of various sectors. In 
1970 government employment accounted for 
nearly 40 percent of the Alaska's wage and 
salary employment. By 1985 government 
represented less than 30 percent of the 
total employment. The most notable change 
was the declining role of federal employment 
in the state's economy. There were 17,600 
federal workers in 1985, virtually the same 
number as in 1970 when one Alaska worker in 
five was employed by the federal 
government. By 1985 that figure had dropped 
to l in 12. State and local government 
employment grew at roughly the same rate as 
overall employment. 

Between 1970 and 1985 more than 
two-thirds of Alaska's 140,000 new jobs were 
in the state/local government, trade, and 
service sectors. In 1985 there were more 
construction workers than federal 
employees. Finance, insurance, and real 
estate employment, which tripled between 
1970 and 1985, exhibited the largest 
percentage increase but accounted for less 
than six percent of total employment. 
Transportation, communications, and public 

. utilities employment growth was somewhat 
lower than the overall rate of increase. 
Only 14 percent of the new jobs created 
since 1970 were in basic industries such as 
mining (which includes petroleum 
development) and manufacturing (primarily 
timber and seafood processing). 

Since statehood in 1959, most of 
Alaska's population growth has been 
concentrated in urban and suburban areas of 
the state. In 1985 about 44 percent of the 
state's residents lived in the municipality 
of Anchorage. Alaska Natives, who 
constitute 16 percent of the statewide 
population, are Alaska's largest minority 
group. The remainder of the statewide 
population is 77 percent white, 3 percent 
black, and 4 percent other races. 
Nationally, 83 percent of the population is 
white, 12 percent black, and 5 percent other 
races. 



Table 3.2.2-1 Alaska Statewide Socioeconomic Indicators 
1960 to 1987 

Population Emplo~ent Qi l Revenue( 1) 

Percent(2) Percent(2) Number Percent ( 2) 
Year Number Change Number Change ( $) Change 

1960 230,400 N/A N/A 
1961 236, 700 2.7 N/A N/A 
1962 242, 800 2.6 N/A N/A 
1963 249,900 2.9 62,090 N/A 
1964 253,200 1.3 65,380 5.3 N/A 
1965 265,200 4.7 70,530 7.9 N/A 
1966 271,500 2.4 73'127 3.7 N/A 
1967 277, 900 2.4 76, 784 5.0 N/A 
1968 284,900 2. 5 79, 803 3.9 N/A 
1969 294,600 3.4 86, 565 8.5 N/A 
1970 302,583 2. 7 92,467 6.8 N/A 
1971 319, 600 5.6 97,584 5.5 47.0 
1972 329,800 3.2 104,.243 6. 8 48.4 3.0 
1973 336,400 2.0 109, 851 5.4 50.3 3.9 
1974 348, l 00 3.5 127 ,200 15.8 80.2 59.4 
1975 384, 100 10.3 160,900 26.5 90.4 12.7 
1976 409,800 6. 7 173, 100 7.6 391.5 333. 1 
1977 481,000 17.4 164,200 -5. 1 477. 6 22.0 
1978 411, 600 -14.4 166,900 1. 6 441.5 -7.6 
1979 413, 700 0.5 166,600 -0.2 821.6 86. l 
1980 401,851 -2. 9 171,100 2.7 2,256.5 174. 6 
1981 435,200 8.3 186,500 9.0 3,304.3 46.4 
1982 460,837 5. 9 201,000 7. 8 3,574.8 8.2 
1983 495,290 7.5 214,300 6.6 3,026.6 -15.3 
1984 523,048 5. 6 225,000 5. 0 2, 861. 6 -5.5 
1985 539, 600 3.2 231,400 2.8 2,743.5 -4. l 
1986( 3) 545,299 1.0 N/A 2,657.9 -3. 1 
1987( 3) 543,900 -0.2 N/A 1,011.0 -62.0 

(1) Tutal unrestricted petroleum revenue in millions of dollars 
(2) Percent change from prior year 
(3) Figures for 1986 and 1987 are projected estimates 

Sources: Alaska Department of Labor, Research and Analysis Section; "Revenue 
Sources," Alaska Department of Revenue, Division of Petroleum 
Revenue, December 1986. 
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Table 3.2.2-2 Distribution of Employment, by Sector 
Statewide, Fairbanks, and Anchorage · 

1970 and 1985 Comparisons 

Industrial Sector 

STATEWIDE 

Mining 
Construction 
Manufacturing 
Tran/Com/Utility 
Trade (wholesale & retail) 
Service & Miscellaneous 
F.I.R.E.* 
Government-Federal 
Government-State & Local 

TOTAL 

FAIRBANKS 

Mining 
Construction 
Manufacturing 
Tran/Com/Utility 
Trade (wholesale & retail) 
Service & Miscellaneous 
F.I.R.E.* 
Government-Federal 
Government-State & Local 

TOTAL 

ANCHORAGE 

Mining 
Construction 
Manufacturing 
Tran/Com/Utility 
Trade (wholesale & Retail) 
Service & Miscellaneous 
F.I.R.E.* 
Government-Federal 
Government-State & Local 

TOTAL 

1970 
Number Percent 

2,994 
5,400 
7,838 
9, 109 

15, 357 
11, 627 
3,098 

17' l 00 
18,450 
90,974 

86 
1,255 

249 
1, 646 
2,614 
1,725 

518 
2,533 
3,825 

14, 451 

958 
3,514 
1,018 
3,907 
8,617 
6,455 
1, 980 
9,509 
6,037 

41,995 

3.3 
5.9 
8.6 

1 o.o 
16.9 
12.7 
3.4 

18.8 
20.3 

100.0 

0.6 
8.7 
l.7 

11.4 
18. 1 
11. 9 
3.6 

17.5 
26.5 

100.0 

2.3 
8.4 
2.4 
9.3 

20.5 
15.4 
4.7 

22.6 
14.4 

100.0 

* Finance, Insurance, and Real Estate 

1985 
Number Percent 

9,400 
18,600 
11,800 
19, 100 
46,300 
45,499 
12,800 
17,600 
50,400 

231,400 

200 
3,100 

600 
2,900 
6,200 
5,800 
1, 000 
2,700 
6,800 

29,300 

4,200 
8,900 
2,800 

10,000 
27,700 
26,400 
8,700 
9,800 

16,400 
114,900 

4. l 
8.0 
5. 1 
8.3 

20.0 
18.6 
5.5 
7.6 

21.8 
100.0 

o .. 7 
l 0. 6 
2.0 
9.9 

21.2 
19.8 
3.4 
9.2 

23.2 
100.0 

3.7 
7.7 
2.4 
8.7 

24. 1 
23.0 

7.6 
8.5 

14.3 
100.0 

Percent 
Increase 
1970-1985 

214 
244 

51 
110 
201 
289 
313 

3 
173 
154 

133 
147 
141 

76 
137 
236 

93 
7 

78 
103 

338 
153 
175 
156 
221 
309 
339 

3 
172 
174 

Source: Alaska Department of Labor, Research, and Analysis, Statistical Quarterly, 
various issues. 
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Another difference between Alaska's 
population and the nation's is age--Alaskans 
are younger. In 1980 the median age of 
Alaska residents was 26.1, compared to the 
national average of 30. Alaska also 
consistently has had fertility rates above 
the national average. Between 1980 and 1985 
the age group that experienced the highest 
growth rate was the 25 to 34 years old 
segment--young adults in the prime ages for 
family and household formation. Alaska 
males outnumber females 53 percent to 47 
percent, compared to the U.S. as a whole 
where females outnumber males 51 percent to 
49 percent. 

Alaska has traditionally had a young, 
mobile work force due to the preponderance 
of highly seasonal jabs in construction, 
fishing and fish processing, recreation and 
tourism, and mining. Peak unemployment 
normally occurs during winter. 

Between 1985 and 1986 Alaska's 
population grew only one percent, which is 
less than the rate of natural increase and 
which indicates net outmigration from the 
state. 

Alaska has a well-developed, modern 
infrastructure o.f public and private 
facilities such as roads, schools, shopping 
centers, airports, housing, ports, receation 
facilities, utilities, and office 
buildings. These developments have reshaped 
the skylines of Alaska's cities, but major 
housing, transportation, school, and utility 
improvements have also been made in 
virtually every rural village. Most or 
this infrastructure was built with oil 
revenues which the state received a£ter the 
completion or TAPS. 

3.2.2.2 Regional Socioeconomic Conditions 

The following section gives an overview 
of existing socioeconomic conditions in 
regions and communities which would be 
affected by the construction and operation 
of TAGS. The location of communities within 
50 miles of the TAGS corridor are shown on 
the maps in Figure 3.2.2-1. 

The TAPS (pipeline and related 
facilities) has provided an increased tax 
base to those incorporated jurisdictions 
where such facilities are located. For tax 
purposes the system facilities are amortized 
over a 20-year-period, during which they 
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will provide tax revenue to these 
jurisidictions. Due to substantial 
additions to the tax base in the North 
Slope and Fairbanks North Star Boroughs, 
TAPS presently represents less than 15 
percent of the total assessed valuation. 
By comparison in Valdez, which has 
experienced minimal growth over the last 
decade, TAPS represents approximately 90 
percent of the tax base. 

3.2.2.2.l North Slope Borough 

The North Slope Borough (NSB), created 
in 1972, includes eight Native villages and 
a number of military and industrial 
sites--most notably the Prudhoe Bay oil 
field. Although none of the borough's 
villages is located within 50 miles of the 
pipeline corridor, the first 180 miles of 
the proposed TAGS pipeline route and two 
compressor stations would be located within 
the borough and subject to local property 
taxes. 

Table 3.2.2-3 summarizes population 
trends for four NSB villages--Anaktuvuk 
Pass, Bar~ow, Kaktovik, and Nuiqsut. These 
communities have all experienced substantial 
growth since 1970, particularly in the 
1980-85 period when they grew at an average 
rate of more than 37 percent. This growth 
is attributable to several factors 
including: l) high inmigratian and low 
outmigration by Natives due to the 
availability of a larger number of 
relatively high-paying NSB jobs, 2) the 
construction of new housing and other 
amenities, 3) new elementary and high 
schools in the villages so students 
would not have to be sent to distant 
boarding schools, and 4) a high birth rate" 

Statistics on the oil industry and 
construction workers based at Prudhoe Bay 
and other locations are difficult to collect 
and maintain because of high seasonal 
variation in employment. Since 1980 the 
number of workers based at Prudhoe Bay and 
adjacent fields has typically exceeded the 
population of all NSB villages. In 1983 
estimates of the Prudhoe Bay work force 
ranged from 5,300 to 7,000. 

The dominant force in the North Slope 
economy is NSB tax revenues from the Prudhoe 
Bay and adjacent developments. 
Table 3.2.2-4, which summarizes North Slope 
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Table 3.2.2-3 Proposed TAGS Corridor Population Statistics 
1970. 1980. and 1985 Comparisons 

Location 

North Slope Borouqh (NSB) - Villages 
Anaktuvuk Pass 
Barrow 
Kaktovik 
Nuiqsut 

TOTAL 

NSB - Other 
Prudhoe Bay 
Pump Stations #1 thru 4 

TOTAL 

Between NSB and FNSB - Villages 
Wiseman 
Bettles/Evansville 
Allakaket/Alatna 
Stevens Vi 11 age 
Rampart 
Minto 
Livengood 

TOTAL 

Between NSB and FNSB - Other 
7-Mile DOT 
Yukon Crossing 
Nolan/Linda/Emma/Tamway 
Coldfoot 
Pump Stations #5 thru 7 

TOTAL 

Fairbanks North Star Borough (FNSB) 
City of Fairbanks 
City of North Pole 
Other 

TOTAL 

Delta Area 
Delta Junction 
Fort Greely 
Other (including Pump 

Station #9 
TOTAL 

Glennallen/Copper Center Area 

TOTAL 

Valdez 

* Information not available 

99 
2. 104 

123 
* 

2:1'2b 

N/A 
* N7A 

N/A 
57 

174 
74 
36 

168 

'509 

* 
* 
* 
* 
* 

* 

14. 771 
. 265 

30,828 
45.804 

703 
1 ,820 

609 
3.132 

N/A 

tfTA 
1.005 

203 
2.267 

165 
208 

2.84! 

N/A 
N/A 
N7A 

N/A 
94 

163 
96 
50 

153 

Sb 

NIA 
B/A 
N/A 
N/A 
N/A 
N7A 

22.645 
724 

30,614 
53.983 

945 
1,635 

1.797 
4.!77 

2.721 

2,721 

3,079 

278 
3.075 

220 
332 

DOS' 

N/A 
80 

NIA 

30 
88 

188 
110 
48 

231 

m 

10 
9 

26 
15 
60 

T20 

27.099 
1.640 

46,340 
75:079 

1, 207 
1.832 

1.846 
US! 

2.943 

2,943 

3,687 

Percent 
Change 

1980-1985 

36.9 
35.6 
33.3 
59.6 
31.4 

-6.4 
15.3 
14.6 
-4.0 
51.0 

2S':o 

19.7 
126.5 
51.4 

j9.T 

27.7 
12.0 

2.7 
Tl.6 

8. 1 

8:1 

19.7 

Sources: 1970 and 1980 Census; Alaska Department of Community and Regional Affairs; 
1985 estimates for the area between the North Slope Borough and the 
Fairbanks North Star Borough were taken from the Utility Corridor Draft 
RMF/EIS. 
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Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

Note: 

Table 3.2.2-4 Full Taxable Property Value 
Municipality of Anchorage, Fairbanks North Star Borough, 

North Slope Borough, and the City of Valdez · 
1970 to 1986 

Value in Millions of Dollars 

Anchorage Fairbanks North Slope 

1,106 305 
1,399 341 
l, 661 391 250 
2,010 476 203 
2,302 567 256 
2,935 795 561 
3, 740 1,237 1,794 
4, 538 1, 589 3,570 
5,269 1, 905 4,716 
6,543 2,305 5, 111 
7,495 2 ,312 5,818 
8,003 2,607 6,705 

l O, 612 2,996 8,269 
10,867 3,357 10,076 
13, 199 3,628 12,355 
15,755 4,211 12, 877 
19,343 4,727 13,571 

Collection of these statistics is required under AS 
14.17.140, "Determination of Full and True Value by 
Department of Community and Regional Affairs." 

Source: Alaska Department of Community and Regional Affairs, 

Valdez 

35 
61 
47 
50 
94 

228 
545 

1,212 
1,670 
1,653 
l, 748 
1,743 
1, 701 
1,697 
1, 720 
1,740 
1, 693 

Division of Municipal and Regional Assistance, Office of 
the State Assessor. 
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property values from 1972 to 1986, shows 
that taxable property in the NSB rose from 
only $250 million in 1972 to $3.6 billion in 
1977 when the oil pipeline was completed. 
In 1986 the taxable property in the NSB 
totalled $13.6 billion. By comparison, 
taxable property in Anchorage totals 
$19 billion. In Fiscal Year (FY) 1974 
the NSB collected only $3.5 million in 
property taxes. By FY 1986 the NSB's tax 
revenues totalled $236 million. More than 
95 percent of the assessed valuation is ail 
industry-related property. 

These property tax revenues have enabled 
the local government to collect hundreds of 
millions of dollars and to borrow more than 
$1 billion to fund a vast capital 
improvement program. NSB employment 
statistics for 1985 showed a total of 9,392 
jobs within the borough, most at Prudhoe 
Bay. Nearly all employment in Barrow and 
other borough villages, however, was with 
the government--132 federal workers, 35 
state employees and 1,402 local government 
workers. Much of the local government 
employment in this period was actually 
construction work on local capital 
improvement projects. 

3.2.2.2.2 Corridor Villages (Between North 
Slope Borough and Fairbanks North 
Star Borough 

The discussion that follows gives an 
overview of the small communities, villages, 
and industrial sites located south of the 
NSB and north of the Fairbanks North Star 
Borough (FNSB) and within 50 miles of the 
proposed TAGS right-of-way. As 
summarized in Table 3.2.2-4, in 1985 this 
area had a population of more than 800 
persons, 80 percent Alaska Native. 

Wiseman, an historic mining community, 
is located 200 miles northwest of Fairbanks, 
very close to the TAPS pipeline. In 1985 
Wiseman had about six families for a total 
of 30 permanent residents. The Wiseman 
economy is tied to mining and Dalton Highway 
transportation. Two guiding services are 
based there. 

Bettles/Evansville is located on the 
south bank of the Koyukuk River 180 air 
miles northwest of Fairbanks. During winter 
residents maintain an ice road between the 
community and the Dalton Highway. The 1980 
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Census enumerated 94 residents, and the 1985 
population was about the same. Bettles 
Field is the major airstrip in this region, 
and air support services are an important 
part of the local economy. The Gates of the 
Arctic National Park headquarters and 
several guiding services are based in 
Bettles. The community has a lodge, two 
general stores, fuel service, and an FAA 
flight service station. 

In addition to Evansville there are five 
other small Native villages in the area with 
a combined population of nearly 600, more 
than 90 percent of which is Native. These 
villages have subsistence-based economies 
with only a few cash employment 
opportunities, usually with the school or 
village council programs. BLM firefighting 
and local construction projects furnish 
opportunities for cash employment during 
summer. Allakaket and Alatna, population 
188, are located across from one another on 
the Koyukuk River. Alatna was originally 
settled by Eskimos from the Kobuk River area 
and Allakaket is an Athapaskan Indian 
village. Stevens Village, population 95, is 
located on the north bank of the Yukon River 
and is the closest community to the Yukon 
River bridge. Rampart, population 48, is 
located on the south bank of the Yukon 
River. Minto, population 231, is located on 
the Tolovana River. Minto is the only 
Native village in this region with road 
access to Fairbanks. Road access combined 
with a high birth rate, new housing, new 
water and sewer system, new school, and 
other amenitites have contributed to the 
community's growth. 

Livengood is located near the junction 
of the Elliott and Dalton Highways. No 
population figures are available .. Livengood 
provides a rest stop for travelers along the 
highways. During construction of the TAPS a 
construction camp was located there. 

TAPS Pump Stations No. 5 through 7 are 
located in this region. Each pump station 
has a full-time staff of about 20. Coldfool 
was the site of one of Alyeska's camps 
during construction of TAPS. Later, a small 
portion of the campsite was taken over by 
the Alaska Department of Transportation and 
Public Facilities (DOT/PF) as a state camp. 
In about 1980 SLM issued a lease to an 
individual who established a service center 
there for traffic along the Dalton Highway. 
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In 1985 this center had a population of 45 
including 31 adults and 14 children. DOT/PF 
has a transportation center and the Alaska 
State Troopers maintain a station at 
Coldfoot. 

DOT/PF employs eight people near the 
Yukon River crossing at seven Hile camp 
during sunvner. The transportation center 
has a gas station, restroom facilities, and 
staff housing. There are more than 
26 people living at several scattered mine 
sites on Linda Creek, Emma Creek, and 
Tramway Bar. 

The Jim River camp, near the former 
Alyeska Prospect Creek construction camp, is 
currently occupied by about seven 
households. The settlement is near Pump 
Station 5. Most residents are DOT/PF 
employees who maintain the Dalton Highway. 

During the summer, the number of 
part-time residency north of Fairbanks 
increases primarily due to road maintenance, 
tourism, and mining activities. For 
example, there is temporary residency during 
the summer by the DOT/PF contractor manning 
the highway checkpoint at the end of the 
public access northward on the Dalton 
Highway at the Chandalar Shelf. 

3.2.2.2.3 Fairbanks North Star Borough 

The Fairbanks North Star Borough 
(FNSB) is Alaska's second largest population 
center. It is located approximately midway 
between Prudhoe Bay and Valdez. Fairbanks 
is the transportation, trade, and service 
center for the vast interior of the state 
and serves other local communities such as 
Fox, Hoose Creek, Chatanika, Fort Nainright 
Army Base, llielson Air Force Base, North 
Pole, and Saleha. Fairbanks has a modern 
international airport, and road and rail 
links with the State's other population 
centers and is the trans-shipment point for 
all overland cargo to the North Slope. In 
1985 the FNSB had an estimated population of 
about 75,000, a 39 percent increase over its 
1980 population of 53,983 persons. In 1976, 
during construction of TAPS, Fairbanks' 
population reached more than 70,000, but it 
fell sharply in the postpipeline period. 
From 1980 to 1985 the Fairbanks area 
experienced an economic boom fueled by 
increased state spending. In 1985 the 
economy began to level off, but this was 
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offset somewhat in 1986 by additional 
military personnel. 

Between 1970 and 1985 Fairbanks' average 
monthly employment more than doubled, from 
14,451 ta 29,300. During the peak of 
pipeline construction (1974-77) Fairbanks 
employment reached 30,407. As shown in 
Table 3.2.2-2, the two major changes in the 
Fairbanks economy since 1970 have been the 
decreasing importance of federal government 
employment and the increasing role of 
service employment. Employment in 
construction, transportation, 
communications, and utilities has grown 
faster than overall employment. Pump 
Station No. 8, near Saleha, employs about 25 
local residents, most of whom live in the 
North Pole area. Alyeska has about 16 other 
employees in Fairbanks. 

One of the most significant legacies of 
the TAPS has been the increased tax base for 
pipeline and compressor stations located 
within the FNSB. In 1977 the oil and gas 
property constituted about 37 percent of the 
FNSB's total assessed valuation. In FY 1986 
it accounted for only 18 percent of the FNSB 
tax base. The value of taxable property in 
the FNSB rose from $305 million in 1970, 2.3 
billion in 1980, and $4.7 billion in 
1985. 

3.2.2.2.4 Delta Area 

The Delta area, located about 100 miles 
southeast of Fairbanks at the junction of 
the Alaska and Richardson highways, includes 
the communities of Delta Junction and Big 
Delta and Fort Greely (an Army post). None 
assess municipal sales or property taxes. 

The most current population information 
available for Delta Junction comes from a 
local survey made in 1984, which estimated 
the area had 5,458 residents--1,175 within 
the city of Delta Junction, and 4,284 
out~ide the city, including Big Delta, 
Fort Greely Army Base, and Summit Lake. 
This represents an increase of 25 percent 
over the 1980 population of 4,377. 

Most private employment in the Delta 
area is in highway-related services and 
small retail businesses. In 1978 the state 
began the Delta Agricultural Project to grow 
cereal and feed grains for state and export 
markets. Although nearly 85,000 acres have 
been cleared for agriculture, in 1986 only 
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about 17,000 were under cultivation. The 
project has not been an economic success. 
Falling world grain prices, lack of 
processing and export facilities, and a 
small herd of foraging bison have all had 
negative effects on the experiment. 

Except during construction of the ail 
pipeline, Fort Greely has been the area's 
major employer. A TAPS construction camp 
a miles north of the city had 1,550 workers 
in 1975. In January 1987 only about 20 
persons were employed at TAPS Pump Station 
No. 9 located about 8 miles south of Delta 
Junction. Alaska Department of Labor 
statistics for 1985 show average annual 
civilian wage and salary employment for the 
area at 776--353 federal government workers, 
15 state employees, 151 local government 
employees (primarily school district 
personnel), and 257 workers employed by 
private businesses. However, due to the 
number of farmers and other self-employed 
people, private sector employment is 
somewhat underestimated in these figures. 
Problems with the agricultural development, 
combined with a statewide downturn in 
economic conditions, have caused a serious 
slump in the local economy. There is 
presently a high vacancy rate in rental 
housing and a large number of homes are for 
sale. 

3.2.2.2.5 Glennallen/Copper Center Area 

The Copper Center-Glennallen region, 
with a total population of nearly 3,000 
persons, is located about midway between 
Delta Junction and Valdez. Most of the 
support services for the area are located in 
Glennallen, which had a 1985 population of 
929. The largest Native community in the 
region is Copper Center with its population 
of 174. 

Seven other small communities·(Chitina, 
Sourdough, Gakona, Gulkana, Upper Tonsina, 
Kenney Lake, and Paxson) are in the region. 
All of these communities are located 
adjacent ta the proposed TAGS route 
except Kenney Lake, which is situated 8 
highway miles away, and Chitina, which is 30 
highway miles from the corridor. None 
are incorporated. Their only regional 
governmental organization is a rural school 
advisory board. Native residents are also 
represented by AHTNA, the Native regional 

corporation, and Copper River Native 
Association, a regional nonprofit 
corporation. Some Native communities also 
have traditional tribal councils. 

Two TAPS camps, Glennallen and Tonsina, 
were located in this region during pipeline 
construction. The total number of workers 
here peaked at nearly 2,300 in October 1975. 

The recent employment information for 
this area is for 1984, when there was a 
total of 701 jobs, including 32 federal 
employees, 127 state workers, 93 local 
government employees, and 449 private 
employees. The local economy is depressed. 
One indicator in the area is that the Copper 
River School District filed bankruptcy in 
December 1986. Numerous local businesses 
have closed, and most others have reduced 
their work force. 

3.2.2.2.6 Valdez 

Valdez originated as part of a major 
transportation route to interior Alaska. 
That role ended in 1923 during gold rush 
days with completion of the Alaska Railroad 
between Seward and Fairbanks. Valdez 
briefly became a busy p.ort again during 
World War II. When Alaska became a state, 
Valdez had only 555 residents. During 1964 

-the city was relocated 4 miles southwest to 
a new townsite after much of the community 
was destroyed by an earthquake tsunami. 

The role of Valdez as a major port was 
revived when it was chosen as the southern 
terminus for the TAPS. By 1970 the 
population of Valdez was 1,005. During peak 
pipeline construction in 1976, the 
population of Valdez swelled to more than 
8,000 but by 1980 had declined to 3,079. In 
1985 Valdez had a population of 3,687, a 
360 percent increase since 1970 and a modest 
growth of 20 percent since 1980. 
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Prior to construction of the pipeline, 
government accounted for more than 60 
percent of the employment in Valdez. The 
largest employer was Haborview Development 
Center, a state facility for the mentally 
and physically handicapped. In 1968 state 
and local government accounted for 69 
percent of the jobs in Valdez. In 1976, 
during the peak of pipeline construction, 
total employment rose to 4,584, with more 
than 25 percent of the jobs in government 
employment. 
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In 1985 the total employment in Valdez 
was 1,850--15 federal government workers, 
399 state employees, 311 local government 
workers, and 1,125 employees of private 
companies. About 200 people are employed by 
Alyeska. 

Table 3.2.2-4 summarizes the enormous 
increase in· the Valdez tax base which 
occurred due to construction of TAPS. In 
1970 Valdez had an assessed valuation of 
only $35 million. In 1978 the assessed 
valuation was $1.7 billion and has remained 
fairly constant at that level. The oil and 
gas property within the city limits accounts 
for more than 90 percent of the community's 
assessed valuation. Depreciation in the 
value of TAPS is expected to seriously erode 
the community's tax base over the next two 
decades. 

3.2.3 Land Use and Ownership 

3.2.3.1 Introduction 

The proposed pipeline with its 
associated compressor stations and LNG plant 
and terminal have the potential to alter the 
present land use of the existing pipeline 
route to a certain extent. The 
fqllowing subsection discusses the existing 
land use of the route and the nearby 
area in order to establish a framework for 
the discussion of potential TAGS project 
impacts to land use. 

3.2.3.2 General Land Use Patterns 

The proposed TAGS project would be built 
primarily on federal and state land within 
an existing utility corridor that contains a 
public/private road, a major oil pipeline, 
and Federal lands that have been authorized 
to contain chilled gas ANGTS pipeline. 
Therefore, the corridor area and its 
vicinity is already partially 
industrialized, even though it may be 
surrounded in many areas by undeveloped, 
essentially inaccessible country. 

Throughout the corridor area, there 
are numerous existing land use plans and 
programs, and the TAGS project must be 
consistent with them or prior to 
construction, secure a variance. The 
following plans and programs are identified 
for the proposed TAGS corridor: the North 
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Slope Borough Comprehensive Land Use Plan, 
the North Slope Borough Coastal Management 
Program, Utility Corridor Dra:ft Resource 
Management Plan (Federal--But), Fairbanks 
North Star Borough Comprehensive Land use 
Plan, Tanana Basin Area Plan (State--DNR), 
Tanana Valley State Forest Management Plan, 
Delta-Saleha Area Plan, Copper River Basin 
Area Plan (State--DNR), Delta and Gulkana 
Nild and Scenic Rivers Plans (Federal--But), 
Dra:ft Prince William sound Area Plan 
(State--DNR), City of Valdez Comprehensive 
Land Use Plan, and Valdez Coastal Management 
Program. Other approved plans or studies 
include: Corridor Management Framework Land 
Use Plan, and Denali Scenic Highway study 
(Federal--Alaska Land Use Council). 

Since the utility corridor was 
established by the federal government in 
1971, portions have been transferred to 
state and Native ownerships. This is 
especially true between the Yukon River and 
Fairbanks and in the Copper River drainage 
where in three instances federal lands 
within the Utility Corridor, withdrawn by 
PLO SlSO, as amended, transferred to the 
State of Alaska the segment Yukon River to 
Nashington Creek; to ATHNA Region and/or 
several villages scattered acreage between 
Sourdough and Pippin Lake areas: and to 
Chugach Natives small acreage in the 
vicinity of Tonsina south of Pippin Lake 
area. Appendix F shows the generalized 
land-ownership along the route TAGS 
proposes. Presently land ownership along 
this route is approximately .45 percent state 
(either patented, tentatively approved, or 
pending), 50 percent federal (under BLM, 
military, or USFS jurisdiction), 5 percent 
Alaska Native or in other private ownership. 

In the Prudhoe Bay area the land is 
primarily state-owned industrial (oilfield 
development and production), with some sporl 
and subsistence hunting occurring outside 
the lease area and pipeline corridor and 
fishing along the coast and the 
Sagavanirktok River. Subsistence and 
commercial fisheries for whitefish exist in 
the Colville River Delta. 

Federal lands located north of the 
68-degree parallel close to TAGS have been 
initially screened for wilderness 
opportunities. Lands determined to possess 
wilderness characteristics are not available 
for any use until such time as Congress 
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releases them. Small portions of the 
preferred TAGS routing near TAPS Pump 
Station No. 3 have been relocated ta less 
desirable sites pending Congressional 
decisions. 

From Prudhoe to Fairbanks, the primary 
use of the area near the corridor is mineral 
extraction, including gravel and gold 
mining, hunting and fishing, and as an 
entryway for recreationists. Hunting, both 
sport and subsistence, is a primary land use 
along this section but is greatly inhibited 
by the restriction on discharge of firearms 
within 5 miles of the Dalton Highway as 
well as the State's off-road vehicle 
restrictions under Alaska Statute, 
AS-19.40. Gold mining occurs primarily 
from the Chandalar Shelf to Fairbanks, 
mostly on small streams and tributaries. 
Gravel mining occurs along the entire 
route. TAPS construction alone opened 270 
borrow pits (FPC 1976a). Considerable 
gravel resources would be required for the 
proposed construction. 

Generally, mineral material resources 
appear adequate to meet the estimated 
volumes needed for the TAGS project. 
Whether they are located in the quantities 
and qualities desired is unknown. 

There are two areas where existing 
developed mineral resources appear limited 
in abilities to expand beyond immediate 
requirements for TAPS and the state highway 
needs: Construction Spread l (North 
Slope), and Construction Spread 5 (in the 
Copper River basin). In both cases some 
of the TAGS alignment would be located 
beyond areas previously explored for mineral 
material resources. In Construction Spread 
1 the initial focus for TAPS and Dalton 
Highway sources was in the Sagavanirktok 
River and adjacent uplands. In this 
area, IXY1.'/PP is no longer using the 
active floodplains of rivers as material 
sources. In Construction Spread 5 it is 
unlikely that snow and/or ice workpad 
construction techniques would reduce 
significantly the mineral material 
requirements for TAGS even if adequate 
surface water supplies were available. 

The TAGS route from Fairbanks to Valdez 
passes through lands developed primarily 
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adjacent to the peripheral roads and 
highways. Prevailing land use is typical of 
a major transportation route through a 
thinly populated region. Fishing and 
hunting are still very important uses, but 
there are many small towns and lodges along 
the route which depend on travelers for cash 
income. Wilderness recreation, such as 
hunting, fishing, sightseeing, and 
camping, is also an important use in 
this area. Rielson Military Reservation 
and Port Greely Military Reservation are 
traversed by the proposed TAGS project. 

The proposed route passes through some 
farming areas, primarily near Fairbanks and 
the Delta Junction area. The primary crop 
is barley for feeding livestock. 

Valdez area land uses are primarily 
recreation, transportation, and light 
industrial. Those activities include 
sightseeing and tourism, the state marine 
transportation system and the Richardson 
Highway, and the TAPS terminal, respectively. 

The forestry potential along the route 
is only slight to moderate. Much of the 
commercial-grade timber involves pure stands 
of white spruce, birch, and balsam poplar 
along the floodplains. Present timber usage 
includes logs for homes, outbuildings, 
mining, and other miscellaneous local 
construction. Additionally, many residences 
along the route heat their homes with wood 
cut from their local area. Permits must be 
acquired to cut logs on public lands. 

Two government installations are crossed 
by the pipeline at Eielson AFB and portions 
of Fort Greely. This evaluation reflects 
conclusions and recommendations contained iri 
the Utility Corridor Draft Resource 
Management Plan and Environmental Impact 
Statement (August 1987) now being prepared 
by the BLM for public lands north of 
Fairbanks. The Draft Plan and EIS addresses 
broad land use decisions including the need 
for transportation and utility projects such 
as TAGS. The project would comply with all 
existing land-use plans since most of those 
plans already incorporate the existing 
utility corridor as an area with 
recognized utility and energy transportation 
values. 
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3.2.3.3 Potential Areas of Critical 
Environmental Concern 

The Federal Land Policy and Management 
Act of 1976 (FLPMA) directs the BLM to 
identify, evaluate, and as appropriate, 
gives special attention to Areas of 
Critical Environmental Concern (ACECs). 
Congress defined an ACEC as an area "· • 
within public lands where special management 
attention to protect and prevent irreparable 
damage to important historic, cultural or 
scenic values, fish and wildlife resources 
or other natural systems or processes ... " 

The BLM, in its Utility Corridor-Draft 
Resource Management Plan and EIS (August 
1987) has identified several areas of public 
lands associated with the TAGS project north 
of the Yukon River that have prospective 
ACEC value. These designations take into 
the account the primary purpose of the 
utility corridor, which is for 
transportation and utility systems, and the 
occurrences of other superlative public 
values that need special management 
attention. ACEC designations are proposed 
by BLM for the following nine areas that 
have some relationship to the proposed TAGS 
project: Sagwon Bluffs, Toolik Lake, Slope 
Mountain, Galbraith Lake, Westfork Atigun, 
Snowden Mountain, Sukakpak Mountain, Nugget 
Creek, and Jim River (Figure 3.2.3-1). 
Management objectives in several of these 
prospective ACEC's formalize earlier 
management decisions made to protect special 
resource values during the planning, 
construction, operation, and maintenance of 
TAPS and the Dalton Highway and for planning 
the ANGTS. 

In addition to the above nine areas, 
three other prospective ACEC areas that are 
in the general region of TAGS, including the 
Ivishak River, Poss Mountain, and Kanuti Hot 
Springs, are believed to be sufficiently 
distant or separated by topographic features 
from the proposed TAGS route so that 
they will not be directly affected by TAGS 
construction or operation. The following 
discussions summarize values for which the 
nine potential ACECs that are proximate to 
the TAGS route would be managed. 
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Figure 3.2.3·1 
General Location of Potential Areas of 
Critical Environnental Concern (ACEC) 
Having Close Proximity to the TAGS Alignnent 
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3.2.3.3.1 Sagwon Bluffs ACEC (Potential) 

This prospective ACEC involves 42,240 
acres. Its western boundary is the Dalton 
Highway in the general vicinity of TAGS 
Compressor Station No. l (Milepost 66.5). 
It extends eastward to the Ivishak River 
ACEC. It contains approximately 20 percent 
of the known nesting pairs of peregrine 
falcons along the Sagavanirktok River. This 
proposed ACEC also contains habitat for 
gyrfalcons and rough-legged hawks. Riparian 
zones are important for caribou, moose, and 
brown bear. The northernmost archaeologic 
sites associated with the Athapaskan culture 
are in this unit as identified in the 
"Utility Corridor Draft Resource Management 
Plan and HIS," BLH, Pll-17. A sensitive 
plant species Erigeron muirii is also found 
in the area. A Habitat Management Plan 
focusing on peregrine falcon habitat was 
developed by BLM in 1979 for portions of 
this proposed ACEC. 

Special management practices proposed by 
BLM are to assure peregrine falcon habitat 
and sensitive plants are not adversely 
affected and to incorporate protection 
measures such as spatial restrictions 
identified in the Peregrine Falcon Recovery 
Plan (FWS 1982). 

3.2.3.3.2 Toolik Lake ACEC (Potential) 

This prospective ACEC involves 34,560 
acres, which surrounds Toolik Lake and 
several drainages. A university research 
station is located in the vicinity of the 
area of a former TAPS construction camp. A 
large number of arctic research projects 
focusing on an arctic natural lake and 
tundra biome are based in and around Toolik 
Lake. These research efforts provide 
extremely important information pertinent to 
public land management on the Alaska North 
Slope. 

3.2.3.3.3 Slope Mountain ACEC (Potential) 

This prospective ACEC is 2,600 acres in 
extent. It is bounded on the east roughly 
by TAPS in the vicinity of material site 
near TAGS Milepost 115. This unit contains 
known lambing habitat and mineral licks for 
Dall sheep and contains raptor nesting 
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habitat. The vertical faces of the TAPS 
material site have become raptor nesting 
habitat. Dall sheep are frequently observed 
in this material site using the revegetated 
areas as a food source and the steep 
material pit slopes as escape habitat. 

Because a growing number of sport 
hunters are using the Dalton Highway to hunt 
sheep, critical sheep habitats require 
special protection. 

BLM proposes that the mineral lick be 
withdrawn from mineral entry to protect its 
existing natural values. 

3.2.3.3.4 Galbraith Lake ACEC (Potential) 

This prospective ACEC encompasses 
115,000 acres--generally public lands 
between the Arctic National Wildlife Refuge 
and the Gates of the Arctic National Park 
and Preserve. The land is essentially 
between TAGS Mileposts 135 and 145. This 
unit contains critical wildlife and 
fisheries habitat, historical and 
archaeological sites, paleontalogical and 
geologic sites, and scenic values. 

Erigeron muirii, a candidate plant 
species, has not been observed in this 
area. 

This area has the highest concentration 
of historic and prehistoric cultural 
resources of any region along TAGS. It 
includes three sites nominated to the 
National Register of Historic Places. The 
area has been recommended as an Ecological 
Reserve by the Joint Federal-State Land Use 
Commission and has been recommended for 
entry into the Register of Natural Landmarks 
by the U.S. Geological Survey and the 
National Park Service. Scenic values are 
rated by BLM as "outstanding." 

This area provides walking access to the 
nearby Gates of the Arctic National Park and 
Preserve from the former TAPS construction 
camp area on the west side of Galbraith 
Lake. The lake serves as a base for air 
transportation for floatplanes both to the 
Arctic National Wildlife Refuge and to the 
Gates of the Arctic National Park and 
Preserve. The nearby state-owned airstrip 
also serves as a major focal point for 
resource users and visitors to North Slope 
areas to the east and west. The general 
area at Galbraith Lake has served as a 
temporary summer base for federal and state 
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resource evaluation teams and for SLM 
management of the area. It also acts as a 
base for commercial guiding operations. 

SLM management practices propose that 
new uses be authorized only after special 
care to ensure that existing public values 
are not unreasonably threatened. 

3.2.3.3.5 Westfork Atigun River ACEC 
(Potential) 

This area covers 4,700 acres to the west 
of the proposed TAGS alignment near Milepost 
155. Its primary value is for Dall sheep 
lambing habitat and as a sheep mineral 
lick. As such it has habitat values similar 
to those described for the Slope Mountain 
ACEC area (Subsection 4.2.3.3.2). 
M$nagement objectives by SLM for Westfork 
Atigun River ACEC are similar to those for 
the proposed Slope Mountain ACEC. 

3.2.3.3.6 Snowden Mountain ACEC (Potential) 

This area involves 19,520 acres along 
the western side of the Dietrich River 
between TAGS Milepost 188 and 198. It 
contains areas of unusual geologic and 
paleontologic values associated with the 
Devonian and lower Paleozic epochs. It 
contains formations with Devonian corals and 
Cambrian trilobites. In addition, there are 
two Dall sheep mineral licks on Snowden 
Mountain. 

Proximity to public access allows for 
scientific research. Dall sheep habitat is 
also important for wildlife viewing and 
sport hunting. Overall management 
objectives by BLM for this area are similar 
to those described for the Galbraith Lake 
ACEC. Areas containing sheep mineral licks 
would be withdrawn from mineral entry. 

3.2.3.3.7 Sukakpak Mountain ACEC (Potential) 

This unit involves 2,944 acres . 
containing Sukakpak Mountain. It is bounded 
on the west by the lower slopes of the 
eastern mountain at the 1,500-foot counter 
levels and on the east by the western bank 
of the Bettles River. It is closely 
associated with TAPS in the vicinity of 
Milepost 208. The area has unique, 
picturesque, colorful geological 
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structures, folds, and faults representing 
mountain-building processes of the Brooks 
Range. It contains a sensitive plant 
species, Orthotrichum diminutivum. Scenic 
values are rated as "outstanding" by BLM. 

The primary area values lie in the 
excellent opportunities to view the basic 
geologic processes responsible for the 
Brooks Range. 

Even though applications for mineral 
.material removal sites along the talus 
slopes were denied, BLH will continue the 
special management practices initiated with 
TAPS construction. 

3.2.3.3.8 Nugget Creek ACEC (Potential) 

This unit contains 3,300 acres on the 
west side of the middle fork of the Koyukuk 
River near Milepost 215 of TAGS. Its 
primary values are Dall sheep lambing 
habitat and mineral licks. As such, it has 
values similar to those described for the 
Slope Mountain and Westfork Atigun River 
ACECs (Subsection 4.2.3.3.2). 

BLM management practices for this area 
would be similar to those for Slope Mountain. 

3.2.3.3.9 Jim River ACEC (Potential) 

This unit involves 200,320 acres in the 
headwaters of the Jim River, and Prospect 
Creek encompasses an area adjacent to the 
inner corridor in the vicinity of TAGS 
Milepost 260 to 275. This potential ACEC is 
not crossed by the TAGS project. Its 
principal resource values are: chum and 
king salmon spawning habitat, overwintering 
habitat for both resident and anadromous 
fish species, sportfishing use, raptor 
habitat, scenic and recreation values, and 
archaeology. 

Chum and king salmon fisheries of the 
Jim River are very important to runs in the 
upper Koyukuk drainage. Fish produced here 
are suspected to have important subsistence 
and commercial value. The river is one of 
the most heavily used recreational streams 
north of the Yukon River along the TAGS 
alignment. 

Archaeological values are high For 
prehistoric Athapaskan sites; several are of 
National Register quality. Most present 
knowledge is related to studies done when 
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TAPS and the Dalton Highway were built. 
Several large sites that were identified 
have only been examined for occupation in 
specific areas by TAPS or the Dalton Highway. 

Scenic values are rated as outstanding 
by BLM. This general area also contains one 
of the few peregrine falcon nesting areas 
between the Yukon River and the Brooks Range. 

In addition to standard cultural and 
raptor management practices, SLM recommends 
that no disturbances be permitted to active 
waterways having fishery values. Special 
evaluations would be required of upland 
mineral material sites that have potential 
for adverse effect on existing fishery 
values. 

3.2.4 Transportation 

3.2.4.l Introduction 

Alaska presents a unique transportation 
system, integrating air, highway, marine, 
and railway transport. This transportation 
system must overcome the inherent 
characteristics of a small population, 
tremendous geographical size, difficult 
terrain, dramatic climate ranges, and, 
outside the few major population centers, 
lack of specific infrastructure. 

Alaska presently is served by 
approximately 7,000 miles of highway 
connecting its major cities. This is 
augmented by a "marine highway" system 
connecting various southeastern and 
southcentral ports by passenger and car 
ferry. The Alaska Railroad, operated by the 
state, carries passengers and freight from 
Seward to Fairbanks. Barges operate 
seasonally on the Yukon and Tanana rivers. 
An annual late summer marine transport 
system (Sealift) carries materials to 
Prudhoe Bay. 

The TAGS project would result in 
increased highway traffic due to transport 
of the 80-foot, double-jointed pipe sections 
by truck during the 15-rnonth construction 
period and would affect all regions along 
the corridor. 

Scheduled and charter air transport play 
major roles in both passenger and cargo 
transportation. 
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3.2.4.2 Prudhoe Bay Area 

The Prudhoe Bay and the Kuparuk 
development areas are serviced by the Spine 
Road and a series of gravel roads which 
originated from and surround Lake Colleen at 
Oeadhorse. Marine freight is brought in by 
a single annual large sealift and off-loaded 
by lighter and barge to one of four 
operating dockheads (Oliktok. West Dock, 
East Dock, Endicott) during the ice-free 
seasonal window of August and early 
September. The State of Alaska operates 
Deadhorse Airport for commerical and charter 
aviation. The airport has a Federal 
Aviation Administration flight service 
station and a full range of navigational 
aids. 

3.2.4.3 Dalton-Elliott Highways 

The Dalton Highway is a gravel road 
which extends south from Prudhoe Bay to 
Livengood where it joins the Elliott 
Highway. It was originally built and 
maintained by Alyeska as a private road. It 
is now maintained by the state and has been 
resurfaced with 6 inches of crushed gravel. 
Higtiest observed daily count on this highway 
was 465 vehicles in March 1977 (DOT/PF 
1980). By 1980 daily traffic had stabi Hzed 
to approximately 154 vehicles per day during 
August, the busiest month (Eakland 1982). 
In 1982 the route from Fairbanks to Prudhoe 
was traveled by a record 42,000 trucks 
transporting cargo north in support of 
petroleum development at Kuparuk. DOT/PF 
sets daily capacity of the Dalton Highway al 
about 600 vehicles. 

During the summer of 1986, only 74 
vehicles per day total, north- and 
south-bound included, used the Dalton 
Highway, compared with a total of 465 
vehicles during the peak of TAPS 
construction. 

Beginning in the summer of 1981, .the 
Dalton Highway from the Yukon River to the 
vicinity of Deitrich Camp was open to public 
use from June 1 to September 1. Other 
months, and north of Deitrich Camp, travel 
is by state permit only. Permits are 
usually issued only to local residents and 
industrial/commercial users. There is 
virtually no alternative form of 
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transportation other than charter aircraft 
between Prudhoe Bay and Fairbanks, but there 
are several small airstrips. Cold.foot 
airstrip is maintained by D<Yr/PF on a 
year-round basis. Al though both Galbraith 
and Prospect Creek airstrips are state 
airports, both are maintained by Alyeska 
Pipeline Service Company (APSC) under an 
agreement with IXYI'/PF. 'l'he Five-Hile 
airstrip is a private, Alyeska Pipeline 
service Company (APSC) strip on lands leased 
from BLH. Except for Five-Mile, they are 
heavily used by hunters during August and 
September but maintained year round. 

3.2.4.4 Fairbanks Area 

Fairbanks occupies an important position 
in central Alaska transportation. It is 
considered the jumping-off place for 
Prudhoe-bound air and truck freight. The 
northern terminus of the Alaska Railroad at 
Fairbanks deposits freight to be trucked or 
flown to Prudhoe. 

Fairbanks also acts as the origin or 
northern terminus for both north-south state 
highways, including the major artery south 
to Anchorage (Parks Highway) and the Alaska 
Highway. Fairbanks receives some goods by . 
barge from the Yukon River and barges goods 
up the Tanana River to the south. Fairbanks 
is served by several major airlines and has 
full-charter air service. 

3.2.4.5 Richardson Highway and Valdez Area 

Paralleling the Tanana River south of 
Fairbanks, the proposed TAGS line would 
follow the Richardson Highway. This highway 
is intersected by the Alaska Highway at 
Delta Junction and the Glenn Highway at 
Glennallen. From Glennallen the Richardson 
parallels the Copper River, the Tonsina 
River, the Little 'l'onsina River, the 
Tiekel River, the 'l'sina River, and 
Ptarmigan creek to Thompson Pass in the 
Chugach Mountains and along the Lowe River 
to Valdez. There are several small 
fixed-wing charter services along the 
Richardson Highway between Fairbanks and 
Valdez. Additionally, there is a paved 

· airport at Delta Junction (military, but 
with scheduled civilian flights during 'l'APSJ 
and near Glennallen (Gulkana Airport with 

3-18 

scheduled air service during TAPS). Both 
could be used during TAGS. 

Valdez is a transportation hub on 
northern Prince William Sound. There is 
scheduled and charter air service 
available. Valdez is a deep-water seaport 
and has considerable marine vessel traffic1 
including private, charter, commercial 
fishing, sightseeing, and tanker vessels. 
The TAPS marine export system is located on 
Port Valdez across from the city of Valdez. 
Approximately three supertankers per day 
call at this facility, which is located in 
this deep, natural, sheltered harbor. There 
is a great increase in private and 
commercial marine vessels during the 
summer. Most commercial traffic is related 
to the state ferry service and 
fishing/crabbing vessels. Outside Port 
Valdez, in Prince William Sound and the Gulf 
of Alaska, severe storms can last for 
several days. In 1986, when adverse 
weather prevented vessels from reaching the 
TAPS terminal for a few days, pipeline 
throughput was lowered and storage tanks 
allowed to fill ~p past normal limits. 

3.2.4.6 Anchorage Area 

The Anchorage transportation system 
consists of an international airport, a 
major railroad center, and a major highway 
system, and it is the hub of small-plane 
traffic in the state. Merril Field and the 
Lake Hood floatplane facility are two of the 
busiest small-plane airports in the United 
States. 

Whittier and Seward are both ice-free 
ports and are potential ?Ources or terminals 
for marine shipping related to the TAGS 
project. The Alaska Rall.road connects 
these ports to Anchorage and interior 
Alaska. 

3.2.5 

The proposed TAGS project would be built 
almost entirely in the designated utility 
and transportation corridor. It would be 
within or near the Prudhoe Bay industrial 
complex and would parallel the TAPS and 
ancillary facilities corridor and public 
highways. For most of the route the 
proposed TAGS would be within earshot of the 
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Dalton, Richardson, or Elliott highway. 
Each of these constitutes a source of 
localized background noise, as does boat 
traffic and commercial and light aircraft 
overflights. Although the corridor itself 
is developed, most of the area adjacent to 
the route is undeveloped and sparsely 
populated, and ambient noise levels are 
generally low. Most ambient noise is 
generated by the wind and moving water. 

Data for similar locations· indicate that 
typical natural noise levels usually range 
from 15 to 45 dBA (the dBA scale represents 
how the human ear hears the various sound 
frequencies) which is considered quiet. 
Natural noise levels up to 65 dBA may be 
associated with storms and wildlife (EPA-DOI 
1984). An automobile moving at 62 miles per 
hour at 50 feet is about 71 dBA, a bulldozer 
operating at 50 feet is about 87 dBA, while 
machines, outboard motors, and floatplanes 
generate noise levels up to 85 dBAs at 50 
feet (EPA-DOI 1984). 

Along the utility corridor, noise is 
presently generated at the Alyeska pump 
stations. At a distance of 600 feet, the 
noise level from these facilities has been 
estimated at 74 dBA (DOI 1972). Sound 
levels measured in the Prudhoe Bay area in 
1979 identified sound levels from the 
central compressor plant of 74 dBAs at 15 
meters from the turbine air intake and 60 
dBAs at 120 meters from flare operation 
(FERC 1980). These ambient levels are 
affected by wind and other atmospheric 
conditions. Noise carries considerable 
distances during calm, cold conditions due 
to increased air density (DOI l986a). 

Background noise in the Valdez area is 
quite low, with road traffic and aircraft 
the most significant sources. Valdez is 
typical of many small Alaska cities with 
moderate traffic and limited sources of 
noise. There is some ambient noise from the 
Alyeska terminal which lies about 3.5 miles 
east of the proposed TAGS terminal at 
Anderson Bay. Anderson Bay has no road 
access and is virtually undeveloped. 
Natural background noise levels are low 
except when transient boats and aircraft 
pass by. 
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3.2.6 Meteorology and Air Quality 

3.2.6.1 Introduction 

The climate along the proposed TAGS 
route, which includes some of the most 
extreme temperature ranges in North America, 
is classified in four major zones (FPC 
1976a): Arctic, Continental Interior, 
Transition, and Maritime. The Arctic Zone 
extends south from the Beaufort Sea coast 
through the northern part of the Brooks 
Range. The southern portion of the Brooks 
Range down through the upper Copper River 
basin to the crest of the Chugach Mountains 
comprises the Continental Zone. The 
Transition Zone (from continental to 
maritime climate) includes primarily the 
Chugach Mountains. Generally, lands south 
of the Chugach Mountains are in the Maritime 
Zone, although there is some modification in 
the Port Valdez area due to the mountain 
barrier surrounding the basin. 

Air quality along most of the route is 
generally considered to be very good due to 
minimal human habitation and industrial 
development. Localized sources of emissions 
include vehicles, traffic, and 
wind-generated dust and forest fires, which 
contribute to temporary increases in atr 
pollution. Seasonal and annual weather 
variability greatly influences ambient 
concentrations. No Class I airsheds are 
directly related to the proposed TAGS 
project. 

3.2.6.2 North Slape and Brooks Range 

Temperature and wind conditions north of 
the Brooks Range are among the most severe 
in the state. It is not the coldest area, 
but since temperatures are quite low and the 
area invariably experiences moderate to 
severe winds, chill factors are often below 
zero. From the Beaufort Sea coast to the 
Brooks Range, surface winds are 
predominantly from the east during summer 
and westerly in winter. The annual average 
speed is 12 to 13 miles per hour (mph) along 
the coast and slightly lower inland. Wind 
speeds of 35 to 50 mph primarily are 
associated with fall and winter storms 
(Ruffier and Bair 1977). 

Minimum winter temperatures in (°F) 
average between -15° and -30°. Wind speeds 
average about 10 to 15 mph. These 
conditions result in an equivalent chill 
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Factor of -40° to -80°. During periods of 
extreme cold the temperature may drop ta 
-40° or -50°, but winds are usually much 
lighter during such extreme cold 
conditions. Daily summer temperatures warm 
to the 40s and occasionally the sos, with 
temperatures up to 60° common near the 
foothills (USACE 1984). Extremes of +85° 
and -66° have been recorded at Umiat about 
llO miles southwest of Prudhoe on 
the Colville River~ 

The area averages 4 to 6 inches of 
precipitation annually, including 30 to 50 
inches of dry snowfall in winter (USACE 
1984). Drifting snow is common due ta 
strong surf ace winds and dry snow 
conditions, producing whiteouts that often 
last for several days but only include the 
vertical area within 50 feet of the ground. 
Whiteouts typically restrict driving, 
flying, and outside work due to lack of 
visibility and the danger of getting lost 
(SLM 1976). 

In 1953 the National Weather Service 
established a climate station in Anaktuvuk 
Pass, about l10 miles south-southwest 
of Prudhoe Bay, that has provided much of 
the meteorological data collected for the 
Brooks Range. Records show an average 
annual snowfall of about 63 inches, which 
makes up a large portion of the total annual 
precipitation of about 10 inches. 

Present air quality emissions occur 
primarily from sources associated with the 
Prudhoe Bay facilities, including 
oil-production facilities, electric 
generators, two petroleum refineries, and an 
industrial incinerator. Other sources 
include vehicle exhaust, road and pipeline 
maintenance operations, and buildings' heat 
systems. Air quality monitoring was 
performed during 1979-80 (USACE 1984) and 
again in 1986 in the Prudhoe Bay-Kuparuk 
area. Results indicate that concentrations 
for all air pollutants are presently below 
those allowed by the National Ambient Air 
Quality Standards (NAAQS), and the area is 
currently designated as an "attainment zone." 

Recent studies by National Oceanic and 
Administrative Administration (NOAA) have 
shown that the air quality of the North 
Slope and nearshore Beaufort Sea has been 
somewhat affected by pollution from northern 
Europe and Siberian industrial effluents 
(USACE 1984). 
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Although a GCF is considered a 
connecting action, YPC is not proposing to 
construct a gas conditioning facility at 
Prudhoe Bay as discussed in subsection 
2.2.1. However, YPC had conducted a 
screening analysis to determine if the 
conceptual GCF site could meet the 
necessary air quality emission requirements 
for this connected action. Appendix D 
presents the potential effects of the 
conceptual GCF an the Prudhoe Bay 
airshed. 

3.2.6.3 Fairbanks Area 

Temperature extremes are even greater 
near Fairbanks and in the Interior. 
Although the climate is considerably milder 
in summer, it is somewhat colder in winter. 
There are fewer occurrences and durations of 
strong winds, and maximum velocities are 
less except in mountain passes. Some 
drifting of snow occurs but not nearly as 
much as an the North Slope. 

Temperatures (in °F) during summer are 
commonly in the upper 60s and 70s, with 
extremes in the 90s. Average winter lows 
range from -5°F to -25°F, with extremes 
between -50° and -65°. 

Annual precipitation in the Fairbanks 
area is 10 to 13 inches. Heaviest amounts 
occur in summer from thunderstorms. Snow 
accumulations average from 50 to 70 inches 
in the Fairbanks area. Outside the 
Fairbanks bowl area, precipitation can 
exceed 26 inches per year. 

Periods of cold temperatures and low 
wind speeds in northern and central regions 
of Alaska can lead to long-lasting 
atmospheric temperature inversions. During 
severe winter cold periods, the relatively 
large volume of water vapor and other 
material emitted by vehicles, space heating 
systems, power generating stations, and 
industries in Fairbanks is kept near the 
ground by these extremely high-gradient 
inversions, often for long periods of time. 
This produces severe air pollution in the 
form of ice fog, which hinders vehicular 
travel and air traffic and poses a health 
hazard. According to ADEC's (1983) Air 
Quality Control Regulations, subsection 18 
AAC SO.Ol2, identifies both the Fairbanks 
and North Pole urban areas as areas of 
nonattainment for carbon monoxide. 
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3.2.6.4 Fairbanks to Valdez 

From Fairbanks south to the Chugach 
Mountains there is considerable variation in 
elevation and type of terrain. At Gulkana 
surface winds are primarily southeasterly 
during all months except November through 
February, when wind direction is northerly 
(FPC l976a). On either side of the Alaska 
Range surface winds average 5 to 8 mph 
annually, and the monthly range is 3 to 
10 mph. The strongest winds generally occur 
during spring and summer. In and near the 
mountains, however, especially through high 
passes and narrow valleys, strong winds up 
to 50 to 60 mph are common, most often in 
the winter. Snow drift in some areas, 
especially around Delta Junction, makes it 
difficult to keep major highways open at 
times. 

Summer temperatures (°F) usually range 
between 60° and 75° during the day, with 
night temperatures dropping into the low 50s 
and upper 40s. Maximum values would be in 
the 80s and occasionally near 90°. Winter 
daytime temperatures vary between 5° and 15, 
dropping to -10° to -25° at night. Extreme 
winter lows range from -45° to -60° ,. usually 
with at least one prolonged period.of cold 
weather each winter. There is little 
fluctuation of temperature between day and 
night during these cola snaps, and 
temperatures average -40° or colder. Winds 
are usually lighter during these periods, 
but wind chill is still of concern to those 
outdoors. 

Precipitation is typically 10 to 
12 inches annually in this region, with an 
annual snowfall of about 35 to 70 .inches, 
although certain areas get much more. 

The area from Fairbanks to Valdez is 
sparsely populated and nonindustrialized 
except for the pipeline corridor; 
there£ore, it has good to excellent air 
quality. There are several small villages 
along the route, with Glennallen and Delta 
Junction the major population centers. Very 
few effluents are of any concern. 

The proposed TAGS route would pass 
through a section of the Chugach Mountains 
that holds the record for snowfall in Alaska 
(DOI 1972). An annual average of 
approximately 400 inches of snowfall was 
recorded between the years 1952 through 
1987. A total of 974.5 inches was recorded 
during the winter of 1952-53 by the 
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Cooperative Weather Station at Thompson Pass 
and February 1964 remains as the highest 
monthly snowfall record was set at 346.l 
inches. Surface winds and drifting snow 
cause considerable trouble for highway crews 
in the passes, and winds of 30 to 70 mph 
occur several times each month during the 
snow season, often causing severe whiteouts. 

Because Thompson Pass is affected by the 
warmer air of the Gulf of Alaska, winter 
temperatures are much warmer than those to 
the north. During the coldest part of 
winter, Fahrenheit readings are usually 
between 0° and 15°; the coldest temperature 
recorded was -39°. 

Climatic conditions on the southern 
slopes of the Chugach Mountains reflect a 
gradual moderation of temperatures. The 
annual temperature extremes are +87° and 
-28°. Summer days warm into the 50s and 
60s; nights during the coldest months 
typically have temperatures between 5° and 
25°. 

Precipitation is heavy compared to most 
other areas described. Annual snowfall 
ranges from 250 to 400 inches and is usually 
"wet," contributing substantially to the 
total annual precipitation of 60 to 
90 inches. Most precipitation occurs from 
August through November. 

The complex terrain surrounding Valdez 
greatly influences local climate. The high 
mountain ridges to the north protect Valdez 
from extreme cold in winter and prevent 
warmer air originating in the Interior from 
reaching there in summer. Mountains to the 
south provide a barrier to the warm, moist 
air from the Gulf of Alaska in winter, but 
any protection they provide in summer is 
offset by cool drainage winds off nearby 
glaciers. Temperatures (°F) average about 
18° during the coldest month (January) and 
about 53°F during July, the warmest month 
(EPA 1979). 

In Valdez rainfall is abundant, 
averaging more than 59 inches per year (EPA 
1979). September, the wettest month, 
averages 7 inches. June, the driest month, 
averages 2.7 inches. Snowfall is heavy, 
averaging almost 294 inches annually, with 
an average of more than 39 inches each month 
from December through March (EPA 1979). 
There is considerable cloudiness and low 
ground fog during the year. 

Surface winds in the Valdez area, 
although strong on occasion, are generally 
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light and northeasterly during the winter 
and southwesterly during the summer (EPA 
1979) and not nearly as strong as through 
Thompson Pass. 

Light winds with surface inversions and 
above-surface stable layers can lead to high 
air pollution potential. However, surface 
inversions are typically short term. 
Overall, dispersion conditions in the area 
are considered fairly good (EPA 1979). 

Alyeska Marine Terminal facilities were 
designed to meet National Primary Air 
Quality Standards and/or State of Alaska 
emission standards (DOI 1972). The ADEC 
is reviewing information on the TAPS Marine 
Terminal at Valdez to determine i:f the 
current facilities a.re subject to PSD 
review. 

3.2.7 Liquid. Solid. and Hazardous Wastes 

Solid waste disposal is presently 
handled in a variety of ways by the 
different communities along the corridor, 
primarily through landfill. Due to the low 
population and.small quantity of solid 
wastes, disposal is not a problem in most 
areas. During TAPS construction many 
approved sites in abandoned mineral material 
sites were developed along the corridor that 
functioned effectively. An example or the 
quantities.produced by TAPS include 
approximately 500 destroyed vehicles, 3,000 
batteries, 9,000 to l0,000 tires, 15,000 to 
20,000 tons 0£ scrap construction material, 
4,000 to 6,000 tons or equipment components, 
thousands of used drwns, thousands o£ tons 
0£ camp-related wastes, dozens 0£ 
prefabricated buildings, and quantities 0£ 
unused pipe. Short-term disposal sites 
north of Fairbanks were used by TAPS £or 
disposal. 

Hazardous materials are presently 
generated by several entities along the 
route including TAPS, the highway 
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department, schools, and small generators 
such as service stations and cleaners. 
Currently there is no mechanism for storage 
or disposal of toxic or hazardous material 
in Alaska, and all such materials must be 
disposed of by transport to the Lower 48 
states. 

Sanitary wastes are generated all along 
the proposed route by the people and 
industrial facilities present. Due to the 
low population density, disposal of sanitary 
wastes is not a problem except on a local 
level in areas which are wetlands or have a 
high water table. There a.re virtually 
no common sewage disposal sites along the 
proposed route except at Fairbanks and 
Valdez. Therefore, most dwellings, 
businesses, or small shopping centers are 
left with the problem of disposing of their 
awn liquid wastes. Most do so by leach 
fields or use of individual package sewage 
treatment plants. In some areas, 
contamination levels in surface waters are 
high in the spring due to a winter's 
accumulation of waste, but generally water 
levels are sufficiently high to dilute this 
contamination to acceptable levels. . 

Liquid wastes generated by the project 
would include domestic wastewater and filter 
backwash; equipment washdown; storm water 
runoff; and industrial wastewater. Domestic 
wastes and filter backwash water produced at 
the 26 campsites and compressor stations 
would be treated by package treatment plant 
systems which are designed ta meet AOEC and 
EPA water quality criteria at the discharge 
point. These treatment plants would be 
sized and operated to accept wastes from 
camp facilities as well as waste from field 
toilets. Wastewater would average about 100 
gallons per person per day. 

The TAPS construction used individual 
package sewage treatment along the route at 
construction camps and at pump station 
sites, and the same type of disposal is 
planned for the TAGS project. 
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3.2.8 Physiography, Geologv. Soils, 
Seismicity, and Permafrost 

3.2.8.l Introduction 

The topography, geology, and soils along 
the proposed TAGS pipeline corridor are 
highly variable. The route crosses the 
arctic coastal plain, three mountain ranges 
and intervening uplands, and alluvial basins 
and is generally oriented perpendicular to 
major structural trends (FPC 1976a). 
Igneous, sedimentary, and metamorphic 
bedrock are found along the proposed route. 
Structurally, these rocks are varied and 
complex. 

Geomorphic processes, including erosion, 
mass wasting, and deposition, have resulted 
in a wide range of unconsolidated 
materials overlying bedrock. Surficial 
unconsolidated materials along the proposed 
pipeline route range from fine-textured and 
poorly drained to coarse-textured and well 
drained. and exhibit a wide range or 
engineering characteristics. Soil moisture 
content and drainage are affected by the 
presence and distribution or permafrost. 

Permafrost, or perennially frozen 
ground, is encountered along much of the 
proposed route. Major engineering problems 
can arise where warming of permafrost occurs 
in poorly drained, fine-grained sediments. 
These materials generally contain large 
amounts of interstitial and/or separated 
ice. The segregated ice may take the form 
or irregular blobs or lenses, or horizontal 
layers that range in thickness from 
fractions or an inch to many feet. As the 
permafrost warms, the interstitial ice 
melts, resulting in a volumetric reduction 
of the soil mass and excessive wetting of 
the thawed, fine-grained soils. These 
effects can result in subsidence of the 
ground surface and downslope movement of the 
entire thawed mass. Coarse-grained sand 
and gravel soils can also contain large 
a.mounts of ice. Generally, however, the ice 
content or coarse-grained soil is lower than 
than for fine-grained soil. Ice most 
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commonly occurs in coarse-grained soils as 
small segregated masses and coatings on 
individual grains. As these permafrost 
soils thaw, they generally undergo less 
volumetric reduction and subsidence than do 
fine-grained soils. The better drainage 
afforded melt water in coarse-grained soils 
also makes these materials less likely to 
undergo downslope movement. 

Bngineers classify permafrost soils on 
the basis or their tendency to undergo 
significant volumetric changes upon 
thawing. "Thaw stable" soils are those 
which do not undergo significant volumetric 
changes and as a result do not produce 
signi£icant engineering impacts upon 
thawing. '!'haw stable soils are typically 
sands and gravels containing minor amounts 
0£ fine soil and interstitial ice. 
Conversely, •thaw unstable" soils do undergo 
significant volumetric changes and can 
create major engineering problems upon 
thawing. Ice-rich silts and clays are 
typical thaw unstable soils. Experience 
along the TAPS route has shown that soils 
originally thought to be thaw stable can 
cause significant engineering problems and 
that care must be taken in assessing the 
thaNed behavior of· permafrost soils. 

Permafrost is continuous·north of Atigun 
Pass and discontinuous throughout much of 
Interior Alaska, including areas within 
valleys south 0£ the continental Divide in 
the Brooks Range. The term "continuous 
permafrost" implies permafrost underlies 
nearly all the landscape, including small 
ponds and streams, and has a tempera.tu.re 
lower than 32°F at the depth or zero annual 
seasonal change (about lS feet). In the 
zone or "discontinuous permafrost," ground 
temperatures are higher than 32°F and most 
north racing slopes and low areas are 
underlain by permafrost. South facing 
slopes and ground beneath large bodies of 
water may be permafrost free (Brown and 
Kreig 1983) • The southern l!mi t of 
discontinuous permei:Erost along the proposed 
alignment occurs in the Chugacb Mountains at 
the Little Tonsina River. 
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Bven in the coldest parts or Alaska, a 
thin layer or ground, the #active layer,~ 
thaws every summer and separates the top or 
the rrozen perma:frost rrom the ground 
surrace. The thickness or the active layer 
depends upon the capacity or the surface 
material to protect the underlying 
perma:frost rrom summer heat. Active layer 
thickness can vary rrom .S to 5 or more reet 
and can change dramatically when the su.rrace 
is disturbed (DOI 1912). 

Based on topographic .and geologic 
similarities, seven primary physiographic 
units have been identified along the project 
corridor. The physiographic units discussed 
in this document are based on the system 
described by Wahrhaftig (1965). Some of the 
Wahrhaftig province have been combined into 
more general physiographic units with more 
common descriptors to emphasize terrain, 
geology, and soil conditions along the 
proposed route. The seven units described 
herein are as follows: North Slope, Brooks 
Range, Yukon-Tanana Uplands, Tanana Valley, 
Alaska Range, Copper River Basin, and 
Chugach Mountains. These units will provide 
an organizational framework for the following 
sections. The boundaries of the physio
graphic provinces are sho~n on Figure 3.2.8-1 
and in cross section on Figure 3.2.8-2. 

Three major active fault zones are 
traversed by the TAPS route between Delta 
Junction (Milepost 533) and Summit Lake 
(Milepost 600). Specifically, these are the 
Donnelly Dome, Denali, and McGinnis Glacier 
faults. The Denali Fault displayed 
significant evidence of offset in the last 
10,000 years (Richter and Matson 1971). 

3.2.8.2 North Slope 

The North Slope physiographic unit 
encompasses the coastal plain and foothills 
provinces. This unit is bounded on the 
north by the Beaufort Sea and by Slope 
Mountain (near Galbraith Lake) on the south. 

The coastal plain has low relief and 
rises gently from the sea to an elevation of 
about 600 feet. The average slope of the 
land surface in most areas is less than 10 
feet per mile toward the north (FPC 1976a). 
Coastal bluffs, sand dunes, lake and river 
banks, and pingos (ice-cored hills) provide 
occasional breaks in the landscape. 
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The flat terrain results in very poor 
drainage and marshy conditions in summer. 
Thousands of shallow, wind-oriented thaw 
lakes dot the landscape. These lakes range 
in depth from 2 to 20 feet and, as spring 
thaw continues, they expand. When they 
intersect a gully or a streambed, they 
drain, leaving a depression in the land 
surface. A network of ice-wedge polygons 
form patterned ground between the thaw lakes 
and under most thaw lakes unless they are 
deep. 

Rivers from the Brooks Range flow 
northward across the coastal plain. The 
Sagavanirktok River, which is typical of 
major streams in this province, traverses 
the coastal plain through a series of 
interconnected braided channels which form a 
broad floodplaino Spring flooding typically 
occurs in May and June. Open water occurs 
in the active channels from June through 
September. Erosion has resulted in exposed 
bluffs along the margins of the floodplain. 
Oxbow lakes and flood channels are common 
along major rivers such as the 
Sagavanirktok. Aufeis (sheet icing) 
conditions are common in such areas during 
the wint~r. 

The coastal plain is underlain by 10 to 
150 feet of unconsolidated Quarternary 
sediments resting on nearly flat-lying 
Cretaceous and, in some areas, lower 
Tertiary sedimentary rocks. The northern 
foothills are underlain by Cretaceous 
sedimentary rocks, folded into long 
anticlines and synclines. The east to 
west-trending ridge topography was produced 
by unequal erosion of layers of rock 
differ~ng in hardness. The southern part of 
the foothills is underlain by diverse 
sedimentary rocks and igneous intrusions of 
Devonian to Cretaceous age. 

On the plain, soils are poorly drained 
and generally do not thaw to depths of more 
than 20 inches and are susceptible ta slides 
in steeper areas. Soils encountered betweeri 
the northern terminus of the proposed TAGS 
route and the Sagavanirktok River floodplain 
are extremely ice-rich silt and fine sand · 
overlying frozen sand and gravel. Areas 
with high potential ror sand and gravel 
extraction exist along the coastal plain ln 
active rloodplains and in upland and 
abandoned rloodplain deposits. Bxtensive 
areas or seasonally thawed gravels exist in 
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the active floodplain of the Sagavanirktok 
River. However, seasonal deposition of 
alluvium in arctic rivers is limited and any 
thawed gravel (relatively inexpensive to 
obtain) Piauld not be replenished rapidly. 
For this reason, gravel extraction would 
probably be limited to frozen upland and 
abandoned floodplain deposits. Most soils 
of the foothills are poorly drained, 
occurring on long slopes and in 
microtopography. A few moderately 
well-drained to well-drained gravelly soils 
occur on ridges and large river terraces. 
Organic soils are uncommon and occur mostly 
in polygonal ground of old drained lake 
basins (Brown and Kreig 1983). 

The coastal plain and foothills are 
underlain by thick permafrost that reaches a 
maximum depth of approximately 1,800 feet at 
Prudhoe Bay. Thickness of the active layer 
is generally less than 1.5 feet in 
predominantly fine-grained soils. Unfrozen 
zones are generally limited ta deep river 
channels, some of which are underlain by 
unfrozen gravel and deep lake basins (Brown 
and Kreig 1983). 

3.2.8.3 Brooks Range 

This physiographic unit encompasses the 
Brooks Range mountains through the 
Ambler-Chandalar ridge and lowland 
province. The TAGS route enters the Brooks 
Range unit at Slope Mountain north of the 
continental divide which extends to the 
South Fork Koyukuk River on the south. 

The Brooks Range rises abruptly from the 
arctic foothills to an elevation of 8,000 
feet. Glaciation has sculpted the mountain 
ridges into ragged forms dominated by cliffs 
and benches. The east-west trend of ridges 
was caused by alternating bands of hard and 
soft rocks of sedimentary and volcanic 
origin. 

Rivers flow in glacially eroded valleys 
0.5 to 2 miles wide. Minor tributaries flow 
east-west, parallel to the structure of the 
bedrock. 

The proposed route crosses the Brooks 
Range through Atigun Pass, which is narrow 
and steep-sided. It then descends to the 
broad valley of the upper Chandalar River. 
Descending the Chandalar Shelf, the route 
follows a valley system formed by the 
Dietrich River and Middle Fork Koyukuk River. 
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Landslides are present along the 
proposed route. Presence of steeper slopes 
and occurrence of up to 30 freeze-thaw 
cycles a year decrease the resistance of 
rock fragments and soil to downslope 
movement. 

The Brooks mountains in this area are 
composed chiefly of folded and thrusted 
Paleozoic limestone, shale, quartzite, 
slate, and schist with some sandstone and 
conglomerates. The north front of the range 
is light colored, cliff-forming limestone. 
Bedrock south of 68 degrees north latitude 
is metamorphosed (FPC 1976a). 

Hills in the Ambler-Chandalar ridge and 
lowland area are mainly metamorphosed 
basalt. Lowlands are underlain largely by 
sedimentary racks folded into anticlines and 
synclines. 

Higher parts of the Brooks Range are 
mostly steep, exposed bedrock and coarse, 
unstable colluvial deposits with local areas 
of poorly drained, gravelly soils. 

North. of the continental divide, shallow 
permafrost retards internal drainage, 
consequently most sails are wet, poorly 
differentiated, and contain significant 
organic material. In the foothills and . 
mountain areas south of the treeline, mass 
movement results in poorly drained, silty or 
gravelly soils with thin organic horizons. 
Seasonal thaw is generally less than 20 
inches (Brown and Kreig 1983). 

The Atigun River valley is underlain by 
silt, sand, gravel, and locally by bedrock. 
In the divide area it is underlain by talus 
and rubble mantling bedrock. South of the 
divide, the route is underlain by a veneer 
of generally frozen glacial silt, sand, and 
gravel over bedrock. 

In the southern foothills, the area is 
underlain by unconsolidated deposits of 
frozen glacial silt, sand and gravel, 
colluvial silts, alluvial deposits, and 
bedrock (DOI 1972). 

Permafrost is continuous north of the 
continental divide and discontinuous south 
of the divide. Bedrock and unconsolidated 
deposits on slopes are generally perennially 
frozen. South of the divide, permafrost is 
probably absent in most areas beneath active 
channels of large rivers. Thaw bulbs occur 
beneath smaller drainages. Fine-grained 
deposits of the Brooks Range usually contain 
massive ice as ice wedges. Coarse-grained 
materials contain ice between particles. 
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3.2.8.4 Yukon-Tanana Uplands 

The Yukon-Tanana Uplands physiographic 
unit encompasses the Kokrine-Hodzana 
Highlands province, the intervening Rampart 
Trough province, and the Yukon-Tanana 
Uplands province. TAGS enters the 
Yukon-Tanana Uplands unit at the South Fork 
Koyukuk River on the north and extends to 
Shaw Creek on the south. 

The northernmost section of the unit is 
comprised of the Kokrine-Hodzana Highlands. 
Even-topped, rounded ridges from 2,000 to 
4,000 feet elevation characterize the 
northernmost section of the unit. Isolated 
areas of rugged mountains stretch above the 
ridges. The divide separating the Yukon and 
Koyukuk river drainage systems wanders 
through the highlands. The Hodzana, 
Tozitna, Melozitna, and Dall rivers drain 
into the Yukon. The Kanuti and South Fork 
Koyukuk rivers drain the uplands into the 
Koyukuk. 

The proposed route crosses the Jim River 
and a series of colluvial fans before 
leaving the valley at Prospect Creek. The 
terrain between the Jim and Ray rivers 
consists of a series of lightly forested, 
east~west trend~ng foothills and narrow 
ridges. 

The Rampart Trough separates the 
Kokrine-Hodzana Highlands provinces from the 
Yukon-Tanana Uplands province. The Rampart 
Trough is a narrow depression with gently 
rolling topography 500 to 1,500 feet in 
elevation. The proposed route crosses the 
trough south of the Yukon River in the 
vicinity of Hess Creek. The Rampart Trough 
was eroded along a tightly folded belt of 
soft continental coal-bearing rock of 
Tertiary age. Hard rock hills and the 
surrounding uplands are partly metamorphosed 
sedimentary and volcanic rocks of 
Mississippian age that are cut by granitic 
intrusions. 

From the Rampart Trough to the Fairbanks 
area, the route crosses the Yukon-Tanana 
Uplands primarily along ridge crests. The 
route follows natural ridge crests and 
saddles and crosses valleys of major east to 
west-trending drainages before descending 
into the Tanana River valley (FPC 1976a). 

The Kokrine-Hodzana Highlands are 
underlain chiefly by Paleozoic and 
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Precambrian (possibly) schist and gneiss cut 
by several granitic intrusions. 

Rocks along the north side of the 
Yukon-Tanana Uplands province are comprised 
of highly deformed Paleozoic sedimentary and 
volcanic rocks containing limestone units. 
The rest of the upland province is chiefly 
Precambrian.schist and gneiss. Small 
elliptical granitic intrusions are found in 
the northwestern part. on the uplands, 
coarse gravelly soils derived from the 
granitic intrusions are common. Organic 
soils occur in tussock.meadows associated 
with drainages (Brown and Kreig, 1983). A 
thick mantle of wind.borne silt lies on the 
lower slopes of hills and thick 
accumulations of muck (a mixture of frozen 
organic matter and silt) overlie deep stream 
gravels in the valleys .. 

North of the Yukon River in the 
Kokrine-Hodzana Highlands, the proposed TAGS 
route is underlain by a wide range of 
unconsolidated deposits and bedrock. The 
broad, open Jim River valley is an area of 
discontinuous permafrost, and limited zones 
of thawed gravel are found in the Jim River 
floodplain. Soils in the Rampart Trough 
include frozen colluvial silt, sand, rock 
fragment, gravel, and ice-rich, 
reworked, wind-blown silt (DOI 1972; FPC 
1976a). 

Between the Yukon River and Livengood 
the area is mantled by loess. Well-drained 
soils over a deep permafrost table are 
common on steep slopes, alpine ridges, and 
summits. Organic soils are common in poorly 
drained sites. 

South of Livengood much of the proposed 
TAGS route is underlain by reworked 
wind-blown silt, colluvial silt, alluvial 
silt, sand and rock fragments, sand and 
gravel, and dune sand. 

Alluvial soils that lack permafrost or 
are perennially frozen below 4.5 feet tend 
to be well drained, while those with 
permafrost shallower than 4.5 feet are not. 
Upland soils on south-facing slopes are 
generally well drained and free of 
permafrost. Soils on both north-facing. 
slopes and long, flat slopes and valleys are 
poorly drained, usually with a shallow 
permafrost table (Brown and Kreig 1983). 

South of the Brooks Range the presence 
of permafrost and thickness of the active 
layer are closely related to slope angle, 
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aspect, vegetation, thermal properties of 
parent material, and drainage (Brown and 
Kreig 1983). Generally, permafrost is 
discontinuous and locally depressed. In the 
Fairbanks area perennially frozen ground .is 
widespread, and the relatively warm, 
sensitive permafrost degrades if the surface 
is disturbed. 

South of Fairbanks much of the area is 
thawed, but large accumulations of ice are 
locally present in reworked silts. 

3.2.8.5 Tanana Valley 

The proposed route crosses this unit 
beginning at Shaw Creek, runs through the 
Tanana River drainage area, and crosses the 
river at Big Delta to a point near Donnelly 
Dome south of Fort Greely, which is the 
southern boundary of the· unit. 

Rivers from the Alaska Range flow for a 
few miles at the heads of the fans in broad 
terraced valleys 50 to 200 feet deep. Thaw 
lakes occur in areas of fine-grained 
alluvium; thaw sinks are abundant in areas 
of thick loess cover (FPC 1976a). 

The Tanana Valley is covered with 
surficial deposits, including outwash fan 
deposits from the Alaska Range. · Scattered 
low hills of granite, ultramafic rocks, and 
schist rise above the outwash. Tertiary 
conglomerate in the foothills of the Alaska 
Range dips beneath the valley in a monocline 
(DOI 1972). 

Soils along this portion of the 
alignment include frozen, ice-rich silts 
over alluvial gravels from Shaw Creek and 
across the Shaw Creek flats, frozen loess 
over bedrock from the southern end of Shaw 
Creek flats ta the Tanana River, and 
generally thawed alluvial gravel and sand 
from the Tanana River to south of Fart 
Greely along the Delta River. Areas north 
of major streams are underlain by thick 
deposits of muck. Parts of the southwestern 
section have a thick loess cover, but 
central and eastern parts are free of loess 
south of the Tanana River (DOI 1972). 

Permafrost is essentially continuous 
from Shaw Creek to the Tanana River and 
discontinuous from the Tanana River to south 
of Fort Greely. Interstitial ice includes 
massive lenses and ice wedges in silts 
overlying alluvial gravel or bedrock. 
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3.2.8.6 Alaska Range 

The Alaska Range physiographic unit 
encompasses the Northern Foothills province 
as well as the Alaska Range mountains. The 
point at which the TAGS route enters the 
Alaska Range unit is Donnelly Dome on the 
north and the route crosses at Isabel Pass 
(near Paxson) on the south. 

The northern foothills of the Alaska 
Range are flat-topped, east-west ridges, 
2,000 to 4,500 feet high and 5 to 20 mile~ 
long that are separated by rolling 
lowlands. The lowlands average 700 to 1,500 
feet in elevation and 2 to 10 miles wide. 
The foothills are largely unglaciated, but 
some valleys have been widened by glacial 
action. 

The Alaska Range consists of rugged, 
glaciated ridges 6,000 to 9,000 feet high. 
These ridges run parallel and trend 
east-west, broken at intervals of 10 to 50 
miles by low passes. 

Mountains in the vicinity of the route 
reach 8,500 feet, but the route avoids these 
rugged peaks by passing through the Delta 
River gorge. 

Ridges of the northern Foothills are 
mostly crystalline schist and granitic 
intrusions. The lowlands are underlain by 
poorly consolidated Tertiary nonmarine 
sedimentary coal-bearing rocks. 

The Alaska Range is a complex 
synclinorium with Cretaceous rocks in the 
center and Paleozoic and Precambrian rocks 
on the flanks. High mountains are underlain 
by granitic stocks and batholiths. The 
synclinorium is cut by great longitudinal 
faults that approximately parallel the 
length of the range. These faults are 
marked by lines of valleys and low passes 
running parallel to the range. 

Three active faults associated with 
the Denali fault system cross the proposed 
TAGS route. The Donnelly Dome fault crosses 
the Richardson Highway near the proposed 
route, just north of Donnelly Dome. Near 
Lower Hiller creek, just: south of Castner 
Glacier, the McGinnis fault: crosses the 
proposed route {coinciding with the Hines 
Creek fault). Between Lower Hillers Creek 
and Hillers Creek to the south, the Denali 
fault crosses the proposed route. 

The Denali fault is the longest:, most 
conspicuous in Alaska. It is a major 
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arcuate crustal break extending across 
southcentral Alaska, into southeastern 
Alaska for 840 mi ( l, 3 52 km) • The f aul t 
runs essentiaily east-west through the 
Alaska Range unit. It branches, crossing 
the proposed TAGS route near Slack Rapids 
Glacier and again near Paxson. 

There is abundant evidence of 
right-lateral displacement and a long 
history of movement along Denali fault. 
Offset drainage systems, scarps, and sag 
ponds indicate Holocene (relatively recent) 
movement along the fault. Lateral fault 
slips were reported at the Richardson 
Highway, although survey results differed in 
the amount of measured slip. A number of 
shallow earthquakes on the fault trace were 
primarily located about lOO mi (161 km) west 
of the proposed route {near l49°N 
longitude); several deeper earthquakes have 
also been located in or close to this area. 

The proposed TAGS route follows along 
the east side of the Delta River valley, 
crossing an area underlain generally by 
glacial deposits, including till and 
stratified drift, though limited areas of 
bedrock are encountered in some places. 

Terraces along the route through the 
mountains consist of .generally unfrozen 
coarse sand and gravel, mantled in places 
with organic-rich silts. In short sections 
where the route leaves the terraces, 
subsurface materials are dense glacial till 
over bedrock (DOI 1972; FPC 1976a). 

Permafrost is essentially discontinuous 
through the range. Frozen zone ice farms 
include interstitial ice, massive lenses, 
and ice wedges in surficial deposits 
overlying either bedrock or alluvial gravel 
(FPC 1976a). 

3.2.8.7 Copper River Basin 

The Copper River Basin physiagraphic 
unit encompasses the Gulkana Uplands as well 
as the Copper River Lowlands provinces. The 
proposed TAGS route enters the Copper River 
Basin unit at Isabel Pass on the north and 
exits near the settlement of Tonsina on 
the south. 

The Gulkana Uplands are characterized by 
subtle east-west ridges varying in elevation 
from 3,500 to 5,500 feet, separated by 
lowlands ranging 2 to 10 miles wide. The 
ridges are cut every 5 to 15 miles by 
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notches which were eroded by glaciers or 
glacial meltwaters. At Hogan Hill the 
proposed TAGS route enters the Copper River 
Lowlands. The eastern part of the lowlands 
is a relatively flat to gently rolling plain ~ 
1,000 to 2,000 feet high. The smooth plain 
has been eroded by the Copper River and many 
of its tributaries. Resultant river valleys 
have steep walls 100 to 500 feet high. 

The Copper River and most of its 
tributaries are braided glacial streams in 
their upper courses. 

Bedrock in the Gulkana Uplands is 
chiefly metamorphosed basalt with 
interbedded sediments. Both rock types have 
been cut by large granitic intrusions. 
Bedrock beneath the southern part of the 
Copper River is primarily easily eroded 
sandstone and shale of Mesozoic age. 
Bedrock beneath the northern part is chiefly 
resistant late Paleozoic and Mesozoic 
metamorphosed volcanic rock with granitic 
intrusions. 

Sail conditions are highly variable 
along the Gulkana Uplands, consisting of 
glacial till, ice-content deposits, 
colluvial deposits, and talus. However, 
stream gravel and sand are common. Soils in 
the Copper River Lowlands include 
glaciolacustrine clay, silt and sand, 
fluvial silt, sand and gravel, colluvium, 
and deposits of peat, and organic silt. 

North of the Klutina River, permafrost 
is essentially continuous except in major 
river valleys. South of the Klutina, 
permafrost is discontinuous with the 
permafrost table often depressed as much as 
25 feet below ground. In the vicinity of 
Summit Lake permafrost occurs in isolated 
zones 5 to 25 feet thick, the surfaces of 
which vary in depth from O. 5 to over 10 
feet. In general, the plastlc 
glaciolacustrine clay soils of the Copper 
River Lowlands are dense and contain 
segregated ice in veins and veinlets. This 
condition is common throughout the basin. 
Massive ground ice is also present. Test 
drilling in these fine-grained soils has 
shOflfn that the distribution of ice-rich 
permafrost is difficult: to predict. 
Segregated ice is generally absent except in 
silty materials where it takes the form of 
lenses and seams. Where the upper Gulkana 
River would be crossed just south of 
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Summit Lake, the floodplain is underlain by 
gravelly, silty sand which tends to liquefy 
when disturbed (DOI 1972; FPC 1976a). 

3.2.8.8 Chuqach Mountains Prince William 
Sound 

The Chugach Mountains form a rugged 
barrier along the north coast of the Gulf of 
Alaska. Extremely rugged east-west trending 
ridges ranging from 7,000 to 13,000 feet 
dominate the high areas. The low areas are 
comprised of discrete massive mountains 5 to 
10 miles wide and 3,000 to 6,000 feet high, 
separated by a system of valleys and passes 
0.5 to 1 mile wide. 

The entire range has been heavily 
glaciated, and topography is marked by 
horns, aretes, cirques, LI-shaped valleys, 
and rock basin lakes. The coast is indented 
by fjords and sounds with ridges extending 
southward as chains of islands. The range is 
drained by short, swift streams, most of 
which originate at glaciers. All higher 
areas are buried in great ice fields from 
which glaciers radiate. Most glaciers on 
the south side of mountains end in or near 
tidewater. 

The proposed TAGS route enters the 
Chugach Mountain unit south of Willow Lake 
and runs along glacially scoured valleys of 
the Tonsina, Tiekel, and Tsina rivers. It 
follows the Richardson Highway, crossing out 
of the Capper River basin as it goes through 
Thompson Pass. Steep rocky slopes are 
encountered south of the pass, particularly 
in Keystone Canyon. After passing through 
Keystone Canyon the route descends into the 
broad floodplain of the Lowe River and 
continues along the southern margin of Port 
Valdez to Anderson Bay. 

Tectonically, this physiographic unit 
and most of the Prince Nilliam Sound 
coastline is composed of accreted terrane 
emplaced as the Pacific plate (and earlier 
plates) subducted beneath the North American 
margin. DuriDg this process, rela.ti vely 
small "platelets" of cru.st are moved into 
the subduction zone trench, but rather than 
entering the trench they are thrust against 
the continental margin and become part of 
the overriding plate. Folding, thrusting, 
and faulting along with some metamorphism 
co1111110nly occur in such terrane (Dames and 
Moore, 1981). 
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The Valdez region is located within one 
of these platelets--called the Chugach 
terrane • . This terrane is composed of a 
metamorphic rock sequence that was formed in 
the Cretaceous (l3S to lSO million years) 
and was accreted onto the North American 
continent in the late cretaceous (Page et 
al .. , 1986). It is estimated that the 
Chugach terrane underthru:st its leading edge 
approximately 25 miles beneath the Alaskan 
ma.inland to the north. Recent cru.s tal 
studies indicate the currently active 
Aleutian megathrust lies at a depth greater 
than 6 miles. Below this depth the Pacific 
plate is subducting beneath mainland Alaska 
(Dames and Moore, 1987). 

The accretion process results in the 
presence of many faults. However, accretion 
was completed over SO million years ago and 
the faul.ts generated should no longer be 
active (Dames & Moore, 1981). 

The proposed TAGS LNG plant site at 
Anderson Bay would be located within an area 
designated Seismic zone 4 by the uniform 
Building Code (UBC) (UBC, 1985). The UBC 
classifies seismic risk within the United 
States on the basis of five zones (Zone O 
through 4) of increasing seismic ;ntensitg. 
In an area·designated Seismic Zone O, no 
damage to structures as a result of seismic 
activity is expected to occur. conversely, 
a Seismic zone 4 area is one in which heavy 
seismically induced structural da.maqe could 
occur. The proposed Anderson Bay TAGS LNG 
site has been classified a' seismic Zone 4 
area on the basis of damage caused in Valdez 
by the 1964 great Alaskan earthquake and the 
areas proximity to its epicenter. The 
epicenter of the 1964 great Alaskan 
earthquake was located at the north end of 
Prince William Sound about 40 miles west 
of the Anderson Bay site. The 1964 event 
resulted from movement along the Aleutian 
megathrust. Although this major shock 
occurred beneath mainland Alaska, no surface 
fault rupture has been qbserved on the · 
mainland that could correlate with the 
earthquake. The scarcity of surface fault 
rupture during the 1964 earthquake is 
thought to reflect the fact that slippage is 
taking place on the Aleutian megathrust at a 
depth below 6 miles and that involvement of 
the crust above this depth is quite limited 
(Dames and Moore August 1987). 
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Studies by YPC show that fault 
lineaments at the Anderson Bay site support 
the concept of limited shallow coastal 
involvement. No evidence of active slippage 
was found during a geological reconnaissance 
along the traces of Anderson Bay fault 
lineaments. 

The extreme damage experienced at the 
old site of the town of Valdez in the 1964 
earthquake was the result of a massive 
submarine landslide and ground cracking due 
to amplicifaction of ground motion in the 
saturated, fine-grained deposits of the 
Valdez delta on which the town was then 
located. Surface rupture of faults was not 
involved. By contrast, the proposed 
Anderson Bay site is located on bedrock 
which is not subject to the types of 
liquefaction effects that result from strong 
motion in· saturated, poorly consolidated, 
fine-grained sediments such as Valdez delta 
(Dames and Moore August 1987). 

One particular aspect of the regional 
tectonics which must be examined in the 
context of the Anderson Bay site is the 
significance of the Yakataga seismic gap. 
It is well established in the geologic and 
seismic record that mast movement between 
North America and the subducting Pacific 
plate in the Aleutian/Alaska region takes 
place during great earthquakes (Ms greater 
than 7.8). The Yakataga seismic gap is a 
section of the subduction zone that has not 
experienced a great earthquake since 
1899/1900. Its western edge is located 
about 50 miles east of Valdez--approximately 
the easternmost edge of rupture associated 
with the 1964 great Alaskan earthquake. 

If the Yakataga is a zone where stresses 
induced by subduction are building up for 
another major slip, the site-relevant 
question is whether or not a great 
earthquake event within the Yakataga Gap 
would have a potentially greater impact on 
the site than the 1964 event did. On two 
counts, the evidence appears to be negative: 

The edge of the gap is farther away from 
the site--about 57 miles versus the 
distance between the 1964 epicenter and 
the site, which is about 40 miles. 

The estimated magnitude for the expected 
gap-filling event is a Mw equals 8.3, 
nearly a magnitude less than the Mw of 
9.2 for the 1964 earthquake. 
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It is therefore implied that the 1964 
earthquake imposed greater impact on the 
site area than a potential event in the 
Yakataga Gap would (Dames and Moore August 
1987). 

In summary, the available evidence 
indicates: 

There has been no Holocene activity on 
faults at the Anderson Bay site. 

Tectonic subduction is the driving 
mechanism for ongoing seismicity in the 
Valdez area. 

The subduction process is characterized 
by slip events which rarely involve 
surface rupture. 

3.2.8o9 Mineral Materials 

Construction, operation, and maintenance 
of transportation and utility systems in 
arctic and subarctic environments require 
large amounts of mineral materials (sand, 
gravel, and crushed rock) to insulate 
sensitive permafrost regimes. Much has been 
learned as new successful designs and 
concepts were tested and used during TAPS 
construction (1974-77) and in the subsequent 
development of the Prudhoe Bay and adjacent 
oil fields. A concept used in the Kuparuk 
River oil field development in the 1980s was 
to use a temporary ice road, eliminating the 
need for a gravel construction pad. Small 
segments of TAPS also were constructed from 
snow and ice workpads without damage to the 
environment. 

Host, if not all, TAGS mineral material 
sites would be uplands. Table 2.3.2-1 shows 
the estimated mineral material requirements 
by construction spread. Construction 
Spreads 1 (North Slope) and S (Copper 
Valley) have limited proven sources of 
mineral materials. In construction Spread l 
design criteria will emphasize construction 
and maintenance procedures that make maximum 
use of winter period snow/ice work pad. In 
Construction Spread S, it is unlikely that 
snow and/or ice work pad construction 
techniques would reduce significantly the 
mineral material requirements £or TAGS. 
This area also is one where the TAGS 
operation/design criteria may be either at a 
chilled or ambient operating temperature. 
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Overall TAPS construction required 
approximately 41 million cubic yards of 
mineral materials. An additional 24 million 
cubic yards of mineral materials were 
granted the State ~f Alaska for construction 
of the Dalton Highway. TAPS has an annual 
need 0£ approximately 100,000 cubic yards 
per year or 2 million yards over the next 20 
gears (D. Prendev1lle, ASPC., January 1988, 
peril. C01Jllll.). 

The need for mineral materials from 
federal lands for ANGTS is estimated to be 
in excess of 20 million cubic yards. · 

The Alaska Department of Transportation 
and Public Facilities estimates highway 
maintenance for annual needs, periodic 
resurfacingt and reconstruction during the 
30-year life of TAGS to be 60,800 cubic 
yards per mile on unpaved highways and 
47,300 cubic yards per mile on paved 
highways. Overall this translates to about 
48.3 million cubic yards (M. Tinker, 1987, 
pers. comm.). 

3.2.9 Surf ace and Ground Water 

3.2.9.l Introduction 

The TAGS pipeline .route encompasses four 
separate river route drainage systems: 
North Slope, Yukon River, Copper River, and 
Prince William Sound drainages. 

The pipeline crosses more than 200 
streams. Twenty-nine have drainage areas 
greater than 100 square miles within the 
proposed TAGS corridor. Many small 
drainages are ephemeral and flow only during 
breakup or during heavy rains. 

The relationship of those drainage 
systems with the physiographic provinces 
upon which TAGS route geology was based can 
be seen in Figure 3.2.8-1. 

3.2.9.2 North Slope Drainage 

· The North Slope Drainage, from TAGS 
Mileposts 0 to approximately 174, is bounded 
on the north by the Beaufort Sea and on the 
south by the Brooks Range. Within this 
area, the pipeline is located almost 
entirely within the drainages of the 
Putuligayuk, Sagavanirktok, or Kuparuk 
rivers. The Arctic Slope Drainage is 
composed of three distinct physiographic 
divisions, each with its own distinct 
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hydrologic characteristics. These divisions 
are: the Arctic Coastal Plain, Arctic 
Foothills, and the Brooks Range (Wahrhaftig 
1965). All hydrologic processes in this 
drainage are dominated by the dry arctic 
environment and by the shallow seasonal thaw 
depth. There are no large active glaciers 
along the TAGS route that could affect the 
system. 

3.2.9.2.l Surface-water Hydrology 

Numerous studies related to North Slape 
development as well as USGS studies and 
stream gauging for TAPS provide a major base 
of hydrologic data and information for 
planning, design, and construction of TAGS. 
The hydrologic year in the Arctic can be 
divided into four major periods of unequal 
length (Mortensen and cannon 1982). The 
longest is the winter period beginning in 
early November. During this period 
surface-water flow recedes slowly until, in 
late winter, all surface stream flow ceases, 
except in local zones of ground-water 
discharge (USGS 1916). The second 
period, breakup, begins in late May in 
the foothills and may extend to mid-July on 
the coastal plain. During the ~arly stage 
of breakup, the first flow is common 
over the ice and flood diversions around 
channels blocked by icings or snow drifts. 
Almost all flow during breakup results From 
melting of snow and ice. During most years 
the maximum discharge occurs during late 
breakup in late May to mid-June. 

The ice-free summer period follows 
breakup. Occasionally very large floods 
result from infrequent summer storms, 
particularly on streams in the Brooks Range 
and the foothills. In general, however, 
flow rates for coastal plain streams recede, 
and in smaller streams sometimes cease, 
during the summer. Runoff from larger 
streams passing through the coastal plain, 
results from storms in the Brooks Range. 
The presence of impervious permafrost causes 
wide fluctuations in discharge because 
runoff is not appreciably modified by 
ground-water recharge or storage. Freezeup 
is the shortest period, taking three to five 
weeks, and is accompanied by rapid flow 
recession. 

There are two basic causes of floods in 
arctic streams. The first is the breakup 
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flood. Staging resulting From this flood 
may 'be increased by icing or ice jams. The 
second type is the summer or fall rainfall 
flood. This is caused by infrequent intense 
rainstorms. Rain floods are frequent on 
small Brooks Range streams and rarely 
observed on small coastal plain streams. 

Average runoff rates are poorly defined 
but seem to range from about 3 inches per 
square mile on the coastal plain to 12 or 
more inches in the Brooks Range. For small 
coastal plain streams, three~fourths of the 
years runoff occurs during June. For large 
rivers and small Brooks Range streams the 
runoff is more evenly distributed over June, 
July, and August. 

3.2 •. 9.2.2 Surface Water Quality 

In the arctic region, water temperature 
is a dominant factor and varies, as does air 
temperature, with elevation, latitude, and 
exposure to sunlight. The range of 
temperatures varies more in the tundra area 
and least in the spring-fed streams. Summer 
temperatures of arctic streams seldom exceed 
60°F, although the surface temperature of 
shallow, clear lakes may sometimes be 68°F. 

The quantity, size, and nature of 
sediment depends on the waters origin and 
various other factors such as recent heavy 
rains. Most of the surface waters in this 
area of the TAGS route are not affected by 
glacier runoff. Major nutrients such as 
nitrates and phosphates are generally in low 
concentrations in arctic streams. Hood et 
al. (1973) reports phosphate concentrations 
to be quite low in arctic streams and lakes 
throughout the year. Nitrates are typically 
low in the deeper lakes and higher in ponds 
and rivers. 

Tundra streams have natural color 
imparted by the high level of organic 
material dissolved from the peat. 

Arctic lakes are normally at or near 
saturation levels for dissolved oxygen (DO) 
during the open-water season; however, 
severe oxygen depletion may occur under the 
ice during the winter. 

Tundra ponds typically have low 
dissolved solids during breakup, increasing 
to very high levels later in the summer and 
during/after freezeup due to solids 
rejection during freezing. 
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3.2.9.2.3 Ground-water Hydrology 

Permafrost soils have an extremely low 
permeability, several orders of magnitude 
lower than the same soils in their unfrozen 
state and prevent recharge of ground water. 
In areas of continuous permafrost such as 
the Arctic Slope, ground water occurs only 
in unfrozen sands and gravels below major 
rivers, in large alluvial fans, and as 
outflow from bedrock springs. Water in 
alluvium below rivers and in fans is limited 
in volume and can be easily depleted 
(Williams and Everdingen 1973). 

Springs and related icings are the most 
conspicuous active hydrologic feature of the 
Arctic Slope during the winter season. 
During the winter, water from springs 
freezes downstream from its source to form 
icings. The extent and thickness of these 
icings depend primarily on the rate of 
spring flow (USGS 1916). Icings tend to 
occur at the same locations each year. The 
location of major springs and icings are 
described by the USGS (1976). Icings can, 
and often do, fill stream channels to above 
normal open water flood levels and cause 
diversions of flow during breakup. 

On the coastal ~lain, permafrost is 
thick and subpermafrost water is brackish or 
saline. The best quality ground water on 
the coastal plain occurs in the alluvium 
below major rivers. Springs in the Brooks 
Range that flow all year-round are of 
excellent quality (USGS, 1977). For 
bedrock springs, the discharge and quality 
remain nearly constant year-round. 

3.2.9.2.4 Hydrologic Hazards 

Hydrologic hazards include floods, 
channel scour, and lateral erosion. Flood 
hazard evaluations are complicated by 
potential diversions of breakup floods by 
icings and ice jams. Hazards also include 
the impact and uplift forces of floating ice 
on structures such as bridge piers. Snow 
avalanches are a minor hazard in Atigun 
Pass. Additional hazards occur because of 
the possibility of creating new icings 
because of construction. 
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3.2.9.2.5 Present Water Use 

At the present time only a small amount 
of surface water is used as a source of 
domestic water, primarily for existing oil 
industry and government camps. However, due 
to the limited amount of fresh water 
available, a significant amount is actually 
being used for present needs. An additional 
amount of surface water is used during the 
summer months for industrial purposes 
such as road watering and hydrotesting. 

3.2.9.3 Yukon River Drainage 

The Yukon River drains all of the 433 
miles of the TAGS route lying between the 
Brooks Range and the Alaska Range (TAGS Mile 
174 to 615) with the pipeline crossing 127 
identified streams. The pipeline route 
generally follows the highway, and for much 
of its way is located on the terraces of the 
Dietrich, Middle Fork Koyukuk, and Delta 
rivers and Phelan Creek. The physiographic 
environment is diverse, ranging from alpine 
brooks in the Alaska Range to thaw lakes of 
the Tanana-Kuskokwim Lowlands. The 
hydrologic environment is equally. diverse, 
with mean annual precipitation ranging from 
10 inches at the Yukon River to 80 inches or 
more on the active glaciers of the Alaska 
Range (USGS l91la). 

3.2.9.3.l Surface Water Hydrology 

As is discussed in 4.2.9.l, the 
hydrologic year can be divided into four 
parts: the longest is the winter period 
followed by a short very active breakup 
period, a summer ice-free period, and an 
early winter freezeup period. The winter 
period begins after the ice cover is formed, 
usually by early December. During the 
winter, flow recedes in response to 
diminishing ground-water inflow until by 
early April, flow is diminished to neaxly 
nothing. Small streams are dry except in 
the immediate area of springs. Breakup 
occurs in May. During many years the 
largest flood of the year occurs during 
breakup. The early summer period lasts to 
mid-July and is characterized by recession 
of snowmelt flow. After mid-July, summer 
storms become frequent and runoff increases 
and decreases rapidly in response to 

variations in rainfall. The largest flood 
, discharges on all but the Yukon River occur 
as a result of summer storms. Summer flaw 
in streams draining the Alaska Range are 
substantially increased by glacial melt. 
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Runoff rates are substantially modified 
by ground-water storage and discharge. Flow 
recession rates tend to be slower than in 
the Arctic. Average annual runoff rates 
vary widely. Typical values are about 1 cfs 
per square mile in the Brooks Range, 0.5 cfs 
per square mile near the Yukon River, and 
about 4 cfs per square mile in the uplands 
of the Alaska Range. Average rates in a 
given year tend to vary widely from the 
long-term average. 

Glaciers are a common feature of the 
Alaska Range and impact all major streams. 
Streams draining the Brooks Range, as well 
as the north bank tributaries of the Tanana 
River, are not affected by glaciers. For 
most large streams, glacier impacts are 
limited to an increase in flow during warm 
weather and an increase in turbidity. For 
headwater streams, the impacts are more 
pronounced. The suspended sediment load is 
close to the maximum conveyance capacity of 
the stream, and a large diurnal variation in 
flow rate responds to daily temperature 
fluctuation. A few of these glacial streams 
may be affected by outburst floods from 
glacial dammed lakes, should the glacial 
regime change enough to form a lake. There 
is no history of glacial outburst flooding 
of these minor streams nor are any 
significant changes in the present glacial 
regime anticipated. Larger rivers may be 
affected by changes in glaciers. The Black 
Rapids glacier has surged several times, 
blocking the Delta River and creating 
outburst floods downstream (USGS 
1971a). Phelan Creek has flooded from 
releases at Gulkana Glacier in the past. 

3.2.9.3.2 Surface Water Quality 

Water resources of this region are as 
varied as the topography, which consists of 
low river valleys, foothills, plateaus, and 
high mountains. 

Water quality of streams for which data 
are available was generally good. 

There is wide variation in color and 
turbidity concentrations in these surface 
waters due to glacial or spring origin and 
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passage of slow-moving streams through peat 
bogs where the highly organic substrate' 
imparts a tea color to the water. Many 
streams originate from glaciers and are 
highly turb.id. 

Lakes in this drainage have relatively 
abundant nutrients and DO is typically high 
in the surface waters except during late 
winter. Surface waters range from 32°F to 
65°F during late summer. 

3.2.9.3.3 Ground-water Hydrology 

There is more ground water available in 
the Yukon drainage basin than in any other 
part of Alaska. Within the Yukon River 
drainage the largest sources of ground water 
are in the alluvial deposits of the major 
river valleys and their larger tributaries. 
These are the lower and middle Koyukuk, 
Yukon, Tanana, and Delta river valleys. 
Smaller, but not less important, sources are 
alluvial fans in mountain valleys. Ground 
water also exists in fractured bedrock 
(Williams et al. 1973). 

Near Fairbanks, water-bearing alluvium 
is 820 feet thick and wells 200 feet deep 
yield 1,000 to 3,000 gallons per minute 
yields iusGS, l91laJ. Wells finished in 
bedrock in the same area usually yield less 
than 50 gallons per minute. In general, 
ground water is abundant along the route in 
the area. Ground water does not recharge 
through permafrost (USGS 1953), therefore it 
may not be available at specific sites. 

Ground-water discharges to the surface 
as springs as well as directly to rivers and 
lakes and provides all of the late winter 
flow in streams. In many areas ground-water 
discharge from the toe of alluvial fans 
provides areas of open water in the winter 
that are critical to fish overwintering. 
These open water areas along the toes of 
fans are particularly prevalent along the 
Dietrich, Koyukuk, and Delta river systems. 
Springs discharging in winter create icing 
downstream. In some cases the ice levels 
can be well above open-water flood levels 
and at times cause diversions of breakup 
flow (USGS, 1953). Icing along the TAPS 
is well described; the method of formation 
or icings and their locations are 
described by USGS (1976). 
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3.2.9.3.4 Hydrologic Hazards 

Hydrologic hazards include floods, 
channel scour, and lateral erosion. Flood 
hazards are compounded by the possibility of 
diversions by ice jams and icing. Hazards 
also include impact and uplift forces of 
floating ice on structures such as bridge 
piers. Diversion of channels in aggrading 
streams is a possibility. A particular 
flood risk in the Delta River drainage is 
associated with glacier outburst. 
Avalanches are a hazard in the chandalar 
River valley and in the upper Delta River 
and Phelan Creek valleys. 

3.2.9.3.5 Present Water Use 

Water is used at many separate locations 
in the Yukon River drainage for domestic, 
military, mining, petroleum refining, and 
other industrial purposes. The total use is 
believed to be in excess of 20 mgd; however, 
this is a small fraction of the available 
resource. Along the pipeline route, ground 
water is the source of virtually all of the 
water used. Within the basin, but not close 
to the pipeline, thermal springs are used 
for domestic heating and for small farming 
operations (USGS 1978). 

3.2.9.4 Copper River Drainage 

The Copper River drainage is bounded by 
the Alaska Range on the north and by the 
Chugach Mountains on the south (TAGS Mile 
598 to 775). Within this basin the route 
generally follows the Gulkana River to its 
confluence with the Copper River, the Capper 
River to the Tonsina River. From there it 
follows the valleys of the Tonsina, Tiekel, 
and Tsina rivers to the summit of the 
Chugach Mountains at Thompson Pass. The 
hydrologic environment is diverse; streams 
range from low-gradient lake- and spring-fed 
streams to precipitous glacial streams. 

3.2.9.4.1 Surface-water Hydrology 

As with the two areas previously 
described, the hydrologic year is divided 
into four parts. The winter period begins 
after the ice cover is formed, usually by 
early December. Flow recedes during winter 
in response to diminishing ground-water 
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inflow until by late March; flow is at its 
annual minimum. Small streams are dry 
except in the immediate area of springs. 
Breakup occurs in May in response to 
seasonally warming weather and rapid melt of 
snow and ice. Breakup flood stages are 
often increased dramatically by ice jams on 
the larger streams. The early summer period 
lasts ta mid-July~ After mid-July summer 
storms become frequent, and runoff increases 
and decreases rapidly in response to 
variation~ in rainfall. The largest flood 
discharges on all streams without 
glacier-dammed lakes occurs as a result of 
summer storms augmented in same cases by 
glacier lake dumps. Summer flow in streams 
draining the Chugach Mountains are 
substantially increased by glacier melt, but 
the Alaska Range provides little glacier 
melt. 

Average annual runoff rates vary 
widely. Typical values are about l cfs per 
square mile near Copper Center and about 
8 cfs per square mile at the southern 
extremity. Typical winter runoff rates vary 
linearly along the pipeline route from 
0.2 cfs per square mile in the Alaska Range 
to 0.5 cfs near Thompson Pass (USGS 1971). 

Most large streams south -0f Glennallen, 
with the exception of Squirrel Creek and the 
Little Tonsina River are influenced to some 
degree by glaciers. The most severely 
impacted stream, the Tazlina River, is 
subject to frequent, severe lake outbursts 
from both Tazlina and Nelchena glaciers. 
Flood discharges from outbursts have been 10 
times as high as the highest discharge from 
nonoutburst floods (USGS 1971). The 
Klutina, Tansina, and Tsina rivers are also 
subject to infrequent outburst flooding. It 
is conceivable, but not likely, that an 
outburst lake could form on any glacier. 

3.2.9.4.2 Surface Water Quality 

This drainage extends from the south 
slopes of the Alaska Range to Thompson Pass 
and includes mountainous areas of moderate 
rainfall and glacially originated streams. 
Except for the Gulkana, most large streams 
in the region are heavily sedimented in the 
spring and summer and clear during the fall 
and winter. Concentrations or suspended 
sediments reach 2,000 mg/l on glacial 
headwater streams in the summer. 
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There are several large, deep lakes 
along the route, including Paxson and Summit 
lakes. Water quality of these lakes is good. 

There is only limited domestic and 
industrial use of surface water in this 
area. There are only a few small 
communities along the route and most do not 
have a water system; houses typically have a 
well and a leach field. 

3.2.9.4.3 Ground-water Hydrology 

The Copper River basin is located within · 
the discontinuous permafrost zone, although 
permafrost is sporadic in the southern 
portion. Infiltration rates to ground water 
is limited by this permafrost and occurs 
mainly through the beds of larger rivers and 
lakes and other unfrozen zones (USGS 1978). 
Consequently, ground-water supplies are 
difficult to locate in the central part of 
the basin and quality tends to be poor. 

Springs draining the alluvial deposits 
on the south flank of the Alaska Range and 
the north flank of the Chugach Mountains are 
common. Springs provide a major component 
of surface water flow in several streams 
(Sourdough and Squirrel creeks). Hillside 
springs near Squirrel Creek and near the 
Little Tonsina River create icings an the 
hillside, particularly in disturbed areas. 
Well yields, in bedrock wells, are about 10 
to 20 gallons per minute (USGS 1978). 

3.2.9.4.4 Hydrologic Hazards 

Hydrologic hazards include floods, 
channel scour, lateral erosion, and meander 
cutoffs. Hazards also include the uplift 
forces of f laating ice on structures such as 
bridge piers during spring breakup. 
Diversions by icings or by aggrading streams 
is also a possibility. Streambeds may scour 
rapidly as the result of periodic meander 
cutoffs. A particular flood risk is 
associated with glacier outburst floods. 
Large slab avalanches are a hazard in the 
Chugach Mountains. Ground icings from 
springs near Squirrel Creek and the Little 
Tonsina River are likely. 

3.2.9.4.5 Present Water Use 

There is very little water use in the 
Capper River basin. Domestic use is limitec 
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to a few small communities and construction 
camps. There would be limited use by TAPS 
and DOT/PF maintenance camps. 

3.2.9.5 Prince William Sound Drainage 

The Prince William Sound drainage is the 
smallest basin crossed and is bounded by the 
ChugacA Mountains on the north and Prince 
William Sound on the south. The proposed 
TAGS pipeline follows the Lowe River to Port 
Valdez then goes along the south side of the 
arm to the terminal (TAGS Mile 775 to 796). 
With the exception of the Lowe River, 
streams are short and swift; most head in 
glaciers. The climate is considerably 
warmer in winter and wetter. Most streams 
do not freeze in winter. Annual 
precipitation rates range to 160 inches. 

3.2.9.5.l Surface-water Hydrology 

Runoff rates are unusually high; up to 
12 crs per square mile per year (USGS, 
l97la). Rates vary less from season to 
season than for any other portion of the 
pipeline. Runoff is rapid, infiltration and 
evaporation rates are low; and streams 
respond rapidly ta changes in precipitation 
rates. The largest floods occur in late 
summer or fall as the result of general 
rainstorms. Floods are sometimes augmented 
by melt of snow or ice by rain. Winter 
floods caused by rain are not unknown. Mean 
annual low flow occurs in the winter (about 
one cfs per square mile) and results largely 
from return of ground water infiltrated into 
bedrock. 

Glaciers are a dominant feature of the 
Chugach Mountains. All major streams are 
impacted by glaciers. Outburst floods have 
occurred on Sheep Creek, most recently in 
1945. Glacier melt augments summer flow and 
is responsible for the turbidity of streams. 

With the exception of the Lowe River, 
all streams in the basin are controlled by 
bedrock and have limited alluvium. The Lowe 
River's braided channels within the 
Floodplain are unstable and subject to rapid 
change. Outburst floods, as well as any 
other large flood, tend to wash sediment 
from the floors of the rock stream channels 
and deposit this material as fans in 
receiving streams. The most recent Sheep 
Creek outburst deposited 25 feet of debris 
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as a fan in the Lowe River (USGS 1971). 
Streams southerly of the mouth of the Lowe 
River discharge directly into tidewater. 

3.2.9.5.2 Surface Water Quality 

Water quality is generally good with the 
exception of summer and early fall when 
suspended solids increase due to glacial 
runoff. 

Water quality data shows less 
fluctuation in most parameters for streams 
in this area. Dissolved oxygen values 
appear to be uniformly high, with low 
phosphates and fairly high nitrates 
present. Low human use is presently being 
made of surface waters except for the 
private fish hatchery at Solomon Creek. 

3.2.9.5.3 Ground-water Hydrology 

The Prince William Sound drainage is 
free of permafrost at lower elevations. The 
principal aquifers in alluvium recharge 
easily, and wells yield about 200 gallons 
per minute of good-quality water. 
Additional aquifers are found in the joints 
and fractures of bedrock. Yields vary 
widely. 

Ground-water discharges occur as springs 
from bedrock and at the base of alluvial 
fans. These discharges tend to form icings, 
principally in the Lowe River floodplain. 
These icings, however, tend to be of short 
duration because of the warm temperatures in 
this region. 

Water from deeper wells sometimes 
exceeds the U.S. Public Health Service 
limits for chloride, sulfate, and magnesium 
(USGS 1971). 

3.2.9.5.4 Hydrologic Hazards 

Hydrologic hazards include floods and 
the channel scour, lateral erosion, and 
meander cutoffs associated with them. 
Hazards also include the impact and uplift 
forces of floating ice on structures such as 
bridge piers. Diversions by icings or by 
aggrading streams is a possibility in the 
Lowe River. A particular flood risk is 
associated with glacier outburst floods on 
Sheep Creek as well as other similar 
streams. A unique hazard in this area is 
the possibility of extremely large flood 
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discharges on Solomon Gulch Creek should the 
upstream dam fail. Large slab avalanches 
are a hazard to much of the route. 

3.2.9.5.5 Present Water Use 

Present domestic use of water is limited 
to the municipal supply for the city of 
Valdez and a very limited number of 
individual wells. There is a limited 
industrial water use by the TAPS at their 
terminal. The Solomon Gulch Hydroelectric 
Project is essentially a run-of-the-river 
plant which does not alter the seasonal 
runoff pattern but will alter short-term 
runoff rate. A second hydrologic project, 
Allison Lake, is authorized for construction 
by the USACE. Its potential regulation of 
stream flow is not known at this time. 

3.2.10 Marine Environment 

3.2.10.l Phvsical Oceanographv 

3.2.10.1.l Introduction 

The main affected environments of the 
proposed TAGS project are the nearshore 
environment in the vicinity of the LNG and 
terminal facilities and the route of LNG 
tankers through Prince William Sound and the 
central Gulf of Alaska. once outside 
Prince N1lliam sound, LNG tankers would move 
over the high areas to destination ports in 
Paci£ic Rim nations. 

The proposed LNG plant and tanker 
terminal are located on the western shore of 
Port Valdez, and east to west-trending 
fjord about 3 miles wide by 12 miles long. 
The bottom is notably flat and approximately 
750 feet deep (Figure 3.2.10-1). Steep 
mountain walls extend along the northern and 
southern sides of Port Valdez up to 
altitudes of 3,000 to 5,000 feet. The 
seafloor of Port Valdez slopes more 
gradually in the eastern end of the port 
into the outwash plain of the Lowe River, 
the Robe River, and Valdez Glacier streams. 
At the far western end of Port Valdez, and 
typical of a glaciated fjord, lies a narrow 
double-silled entrance, Valdez Narrows, 
which connects with the Valdez Arm into 
Prince William Sound and the Gulf of 
Alaska. Water depth in the constricted area 
is in the range of 350 to 500 feet. The 
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shore of Port Valdez is rocky everywhere 
except where deltas and moraines have been 
built into the fjord by streams and glaciers. 

The physical oceanography of Port Valdez 
has been described in a number of documents, 
including Hood et al., 1973; OOI, 1972; and 
Colonell (ed.), 1980. 

3,2.10.1.2 Circulation. Currents. Tides 

Circulation within Port Valdez is 
determined by interactions of tidal 
currents, wind-driven currents, and 
freshwater input from both glacial and 
nonglacial streams. Tides, which normally 
provide the primary driving force for Port 
Valdez circulation, are mixed semidiurnal 
with a mean tidal height of approximately 10 
feet and an extreme range of approximately 
22 feet. Tidal currents are predominantly 
east-west in conformance with the 
configuration of the bay. 

Concern for potential adverse impacts is 
lessened by the favorable hydrographic 
conditions in Port Valdez. The receiving 
water body is large and deep and has a 
relatively high estimated flushing rate as 
represented by the large tidal prism 
(approximately 26 percent) and short 
residence time (about four to six weeks). 
Furthermore, the requirement for 
specific federal and state regulatory review 
and approval for any discharges ensures that 
full analysis would be given to specific 
design features of a later stage in the 
project. 

Local wind conditions have a major 
influence on near-surface currents. Because 
of the channeling effect of the mountains 
surrounding Port Valdez, prevailing winds in 
the general vicinity and thus, wind-driven 
currents, are also directed into an 
east-west direction. Highest currents that 
have been observed near Jackson Point, just 
east of Anderson Bay, were approximately 
1.7 feet per second but are most often below 
0.6 feet per second. Currents below 50 feet 
are generally quite low, less than 0.05 
feet/second. Finally, prevailing winds in 
the Gulf of Alaska have also been shown to 
drive coastal upwelling and downwelling in 
the Gulf of Alaska and to cause intrusions 
of bottom waters into Port Valdez from 
Prince William Sound between March and July. 
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During summer a strongly stratified 
two-layered system results from increased 
freshwater input and higher surf ace 
temperatures. Warmer, less saline water has 
a net movement seaward, while colder, more 
saline water flows in through Valdez Narrows 
at depth. Late fall to early spring 
conditions generate uniform water column 
salinity and temperature, and flow due to 
tidal current is generally more restricted 
to the near surface waters (upper 50 feet). 
Studies in published reports have detected 
shifts in flow directions under both 
stratified and unstratified conditions but 
have not been fully able to correlate such 
occurrences with climatic factors. The net 
effect of tides, wind-driven currents, and 
storm-induced flows is a "residence time," 
or period of full exchange of Port Valdez 
water in the range of a few weeks to a 
conservative 40 days (Niebauer & Nebert 
1983). 

3.2.10.1.3 Waves 

Waves in Port Valdez are locally 
generated by winds. Wave height and period 
is a function of wind, speed, duration, and 
fetch. An estimated maximum one-hour 
average wind speed of 62 knots from the 
east, building up over a 12-mile fetch, was 
used to calculate an estimated maximum 
significant wave height of over 10 feet 
(Dames & Moore 1979). This wind speed and 
direction often occurs in winter. Wave 
heights in the vicinity of Anderson Bay 
would be expected to be substantially less. 
More commonly, wind speeds are such that 
significant wave heights are less than 1 
foot, with a significant period under two 
seconds, 90 percent of the time during 
winter months and 98 percent of the time 
during the summer (Dames & Moore 1979). 

3.2.10.1.4 Sedimentation 

Annual input of suspended material into 
Port Valdez from the three largest sediment 
sources, the Lowe River, Mineral Creek, and 
Valdez Glacier Stream, was estimated to be 
more than 2.76 x 106 metric tons, with 
virtually all of the sediment retained 
within the port (Sharma & Burbank 1973). 
Sedimentation rates were estimated to range 
from 5 inches/year 1.5 miles west of the 
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Lowe River mouth to less than 0.4 
inches/year in the western portions of the 
port. In addition to sediment transport by 
typical processes of flocculation of 
suspended sediments, resuspension, and 
redeposition, processes that are generally 
prevalent in spring through early fall, 
atypical processes, submarine slides, and 
subsequent turbidity currents have also been 
described for Port Valdez as the result of 
tectonic activities. These have generally 
occurred on the steep slopes of 
unconsolidated sediments that form the 
submerged river deltas and glacial terminal 
moraines. · 

3. 2.10 .1. 5 Ice 

One of the primary features of Port 
Valdez for use as a port is that it is 
ice-free year-round. Even during the most 
severe winters, oceanographic conditions 
preclude free formation of sea ice in the 
Gulf of Alaska (DOI 1984). Though ice 
discharged by Columbia Glacier is sometimes 
driven into Prince William Sound by north 
winds, and sea ice sometimes forms in the 
arms of the sound, the only ice generally 
found in Port Valdez is the occasional 
floating Shoup Glacier ice that has escaped 
from Shoup Bay (AEIDC 1983). Large Columbia 
Glacier icebergs may occupy vessel traffic 
lanes into and out of Valdez Arm, especially 
during summer and fall. 

3.2.10.1.6 Water Quality 

Temperatures in Port Valdez range from 
36 to 59°F. Highest temperatures occur near 
the surface during summer. Observed 
salinities range from O to 32 ppt with 
lowest values found in surface waters 
flowing out from rivers and creeks draining 
into the port during late spring to early 
fall. Lowest salinities found in central 
portions of the port below the uppermost 5 
feet were rarely below 24 ppt. 

Various aspects of chemical 
oceanography, nutrient concentration, and 
hydrocarbon levels for the waters of Port 
Valdez have been discussed in detail in Hooe 
et al. (1973, pp. 199 to 248 and 395 to 
410), trace metals were studied by Gosink 
(1980), and general findings updated in Sha· ... 
(1984, pp. 33 to 52). Comparisons of Port 
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Valdez waters with EPA criteria and/or 
"normal" open ocean values have generally 
confirmed the high quality of the waters 
prior to and since the initiation of TAPS 
terminal operations. Some elevated trace 
metal and hydrocarbon levels have been found 
subsequent to operations of the TAPS 
terminal and are the subject of ongoing 
studies and facility treatment 
modifications. Naturally occurring 
elevations in trace metals occur emanating 
from the eastern end of Port Valdez in 
association with sediment input from the 
Lowe and Robe rivers (Gosink 1980). 

Dissolved oxygen (DO) - observed values 
were 6 to 7 mg/l; 

pH - water column values from 7.9 to 8.9; 

Concentrations of arsenic, chromium, 
copper, mercury, nickel, and selenium 
were generally all within the range for 
"clean" open ocean waters; 

Hydrocarbon concentrations (HC) have 
nearly all been below 1.0 ppb and are 
never greater than 10 ppb. However, 
some recent reports have documented HC 
in Port Valdez to be in excess 0£ lO ppb 
(Wood.ward Clyde/Bntrix, 1986). 

3.2.10.2 Marine Biology 

3.2.10.2.1 Introduction 

The LNG facility, the port and its 
associated facilities, and the marine 
transportation system have the potential to 
affect the nearshore marine life in Port 
Valdez and the shipping route of the TAGS 
system through Valdez Arm and Prince William 
Sound. The existing marine resources for 
these areas are described for Port Valdez 
and the sound as far as Hinchinbrook 
Entrance, which opens into the Gulf of 
Alaska about 60 miles southeast of the 
Anderson Bay marine terminus-. 

These resources are important as a part 
of the local and nearshore ecosystem and 
support subsistence, commercial, and sport 
fishing; and some marine mammal harvesting. 
Since many species in the area migrate over 
vast distances, they are of international 
significance. 
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3.2.10.2.2 Benthos 

The shoreline of Port Valdez is steep 
and rocky an the western half but extends 
into boulder-cobble beaches and extensive 
mudflats to the east where the Lowe and Robe 
rivers enter. 

The intertidal zone supports a biota 
characteristic of southcentral Alaska 
coastal areas, including a fairly sparse 
plant community but a relatively large 
animal biomass. The most important animals 
appear to be clams, blue mussels, barnacles, 
harpacticoid copepods, and several species 
of polychaete worms (Feder 1983, pp. 77 to 
90). Intertidal algae species include the 
fucoids and eelgrass important for the 
herring egg fishery. Species abundance and 
diversity are generally greater in the upper 
part of the intertidal zone (Dames & Moore 
1979). 

A strong seasonal cycle in both species 
composition and population deviation along 
the rocky shores is evident in data from 
numerous years of study (Feder and 
Hatheke 1980). 

The subtidal infauna of Port Valdez is 
dominated by bottom-feeding organisms 
typical of soft substrates, including 
polychaete annelids and bivalve molluscs. 
Total number of species, species diversity, 
and biomass are relatively low, probably 
symptomatic of an environment with repeated 
seasonal disturbance associated with high 
sedimentation rates (Feder 1983, pp. 77 to 
90). 

Benthic studies of the deeper areas of 
Port Valdez indicate that polychaetaus 
annelids were the most important group of 
benthic organism. More than a hundred 
species of annelids were identified, making 
them the most diverse taxa in the Port 
Valdez benthic communities. Molluscs were 
second in importance with approximately 60 
species present. Echinoderms were the only 
other significant group present (Feder and 
Matheke 1980). 

Data from the three benthic subtidal 
sampling stations nearest to Anderson Bay 
had general composition, total species, 
numbers of organisms, and species diversity 
that showed them to be generally similar to 
other benthic sampling stations throughout 
the western Port Valdez (Feder and Matheke 
1980). 
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In the shallow subtidal zone adjacent to 
the proposed construction area both rocky 
and soft habitats occur. Where present, the 
shallow rocky areas contain rich kelp bed 
communities with a diverse group of marine 
invertebrates. This type of community is 
important to some species of fish and is 
also important in the kelp-herring roe 

.. fishery. 

3.2.10.2.3 Fish 

Four species of Pacific salmon (pink, 
chum, coho, and red) inhabit Port Valdez 
during some portion of their life history. 
King salmon are occasionally present but are 
not known to spawn in local streams and are 
therefore excluded from the following 
discussion. Commercial values of these and 
other important species are discussed in · 
Subsection 3.2.10.2.6. 

During summer adult salmon enter Port 
Valdez and spend from a few hours to six 
weeks in the area before entering their 
natal spawning streams. Red salmon 
usually arrive in early to mid-June; pink 
salmon arrive later, usually in mid-July, 
spawning ih July and early August. The 
other species arrive somewhat later. 
Coho, for example, arrive in.August and 
spawn as late as October. Pink salmon may 
spawn in the intertidal area, with the 
emerging fry immediately entering the 
saltwater environment. 

Another period of importance occurs when 
pink salmon fry emerge from the gravels of 
their home streams in the spring and shortly 
thereafter proceed downstream into the 
estuarine environment. This migration 
occurs somewhat more slowly for chum salmon, 
and may take two to three years for silver 
and red salmon, the latter usually spending 
two years in a lake before entering the 
marine environment. 

Fish egg incubation occurs during the 
winter. 'l'his period is also important for 
salmonoid production. · 

'l'he anadromous Dolly Varden inhabit Port 
Valdez area during a portion o£ their lire 
cycle and generally spawning occurs during 
the OCtober and November time period. 

Marine species in the deep, offshore 
area appear to be present in low numbers, 
but the equipment used in previous surveys 
may have been inefficient at capturing 

larger, more mobile fish. Studies report 
the presence of 23 species, including five 
species of flounder, one skate, and several 
types of cod and sculpin. Pacific perch and 
yellow-eyed rockfish, pollack, and halibut 
have also been observed. Shallow regions 
are more diverse and include large numbers 

·of black rockfish, Pacific cod, ling cod, 
and greenling. Herring utilize the shallow 
subtidal algae beds of Jack Bay and Valdez 
Arm for spawning during April and May 
(Valdez coo 1982). 

3.2.10.2.4 Birds 

Port Valdez is classified as a "high use 
area" for seabirds and waterfowl and 
there are seabird and shorebird colonies in 
Shoup Bay and vicinity and in the 
shallow, western end of Port Valdez (MMS 
1984). 

A specific discussion of birds in the 
Port Valdez area can be found in the EIS 
prepared for the proposed ALPETCO project 
(EPA 1979). A summary of that report is 
presented in the following paragraphs. 
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Approximately 113 species of birds 
typically occur in the Port Valdez and 
Valdez Arm areas each year. The highest 
diversity and abundance is found in the 
nearby deciduous forest community during the 
summer. The marine littoral waters and 
intertidal zone support the greatest 
densities during winter months. 

Seasonal migration patterns are similar 
to other areas of Prince William Sound, but 
relative abundance within each species 
appears to be quite low. 

The Robe Lake freshwater marsh is 
perhaps the most important wildlife habitat 
in the study area, followed by salt marshes 
at Dayville Flats, Island Flats, Mineral 
Creek delta, and Shoup Bay. All support 
waterfowl nesting sites that are scarce 
in Port Valdez. During spring and fall 
migration, salt marshes at Island Flats and 
Shoup Bay are often used as staging or 
resting areas by several hundred migrating 
Canada geese. The small Dayville Flats 
marsh also receives some use by migrating 
waterfowl. 

In winter, diving and sea ducks are 
relatively abundant. Barrow's golden-eyes, 
common golden-eyes, buffleheads, harlequin 
ducks, and white-winged scoters typically 
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move onto intertidal flats to feed on 
pink-shelled clams during high tide. 
Nearshore waters are clearer during winter 
and feeding conditions better than during 
the summer. Primary feeding areas are 
located near Solomon Gulch Creek and Island 
Flats. 

'l'he entire Prince Nilliam sound area, 
including the Valdez Arm and the Lowe River 
drainage support nesting and migrating 
populations 0£ the bald eagle .. 

3.2.10.2.5 Marine Mammals 

Whales use the offshore marine habitats 
much more than other marine mammals, which 
are associated with various shoreline 
features. The three species of endangered 
whales which may be present in Valdez 
Arm and Port Valdez according ta the 
National Marine Fisheries Service include 
the humpback whale, (Megaptera 
novaeangliae), fin whale (Balaenoptera 
physalus), and gray whale (Eschrichtius 
robustus). These species are likely to 
occur in the project area during some 
portion of each year. Killer whales 
( orcinus orca) and. minke whales 

· (Balaenoptera acutorostrata) occur regularly 
in the project area 0£ Valdez Arm .. 
Humpback whales are most likely to be found 
in Prince William Sound from April through 
October in small foraging groups composed of 
both adults and calves. Fin whales also may 
be found foraging in Prince William Sound in 
groups containing both adults and calves 
from April through July. Gray whales 
migrate past Prince William Sound from March 
through June and again from November through 
January with individuals or small groups 
entering the Sound during those months. No 
critical habitat has been designated for any 
of the above-listed species in the Prince 
William Sound area. 

Two species of porpoise occur 
occasionally in the area--the harbor and the 
Dall. Other marine mammals common in the 
area include the Steller sea lion, the sea 
otter, and the harbor seal (Valdez COO 1982; 
EPA 1979). 

J.2.10.2.6 Commercial and Sport Fisheries 

The fish resources of the Gulf of Alaska 
play an important part in the Alaska and the 
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international commercial fishing industry. 
Of commercial importance are salmon, 
halibut, herring, ocean perch, black cod, 
pollack, Pacific cod, turbot, and other 
bottomfish. Commercial shrimp and crab and 
other shellfish operations are also very 
productive in the gulf. In 1980 the Gulf of 
Alaska provided 8.2 percent of the total 
domestic and foreign fisheries harvest" in 
U.S. waters (MMS 1984). 

Commercial value of Prince William Sound 
fisheries for the most recent years that 
published data were available (1984) 
includes: salmon, $41 million; other 
finfish, $4 million; and shellfish, $2 
million--totalling $47 million (ADF&G 
l986d). During 1985 the commercial 
purse seine catch in pounds for Port Valdez 
and Valdez Narrows (statistical area 221-60) 
was 0.35 million and for Valdez Arm 
(statistical area 221-50) was 10.l million. 
These represented 1.2 percent and 35.0 
percent of the record 28.9 million pound 
~nee William Sound catch for 1985. For 
both commercial and sportfishing salmon 
activity in the general project area fishing 
is heaviest through Valdez Narrows and into 
Port Valdez as far as a fishing closure line 
running north/south across the port near the 
eastern end of the proposed LNG site 
(146°30'30"W). Port Valdez is closed to 
commercial salmon fishing east of this · 
point. However, special fishing openings 
£or salmon have occurred east 0£ th1s line 
near the Solomon Gulch hatchery. 

For Confusion Creek, which empties into 
Anderson Bay, peak observed salmon 
escapement during the occasional years when 
observations were made, has been on the 
order of 40 to 550 pinks. No chum 
observations have been made since 1963 
(J. Brady, pers. comm.). 

The Lowe River and Robe Lake systems 
have been principal producers of sockeye and 
coho salmon, though the quality of the Robe 
Lake run has declined in recent decades due 
to natural changes in sedimentation in 
Corbin Creek eutrophication after a 1950s 
diversion of Corbin Creek away from Robe 
Lake. Previously, the Robe Lake system 
supported a significant run 0£ sockeye 
salmon. In 1982 the average run was 
reduced to approximately 5,000 sockeye 
salmon (Valdez COO 1986). 
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The Valdez Fisheries Development 
Association's Solomon Gulch Hatchery, about 
8 miles east along the shoreline from 
Anderson Bay, had a forecast return of 
294,000 pink salmon from the 1984 fry 
release of 8.4 million (Randall et al., 
1985). A return of two million pinks was 
expected in 1986. Chum and coho salmon are 
also spawned at the Solomon Gulch Hatchery, 
and coho are being pen-raised just offshore 
of the hatchery. The first coho returns 
occurred in 1986. Beginning in 1964 chinook 
salmon fry reared in a state hatchery 
were held and released in Anderson Bay. The 
first return of three-year-old kings is 
expected in 1987. 

The International Pacific Halibut 
Commission reported 168,298 halibut landed 
in the Valdez area in 1984 (ADF&G l986d). 

Since 1964, herring roe has been 
commercially harvested in Prince William 
Sound. In 1969 Prince William Sound became 
Alaska's main herring-eggs-on-kelp harvest 
area with an annual production of nearly a 
quarter-million dollars worth of export 
product (NOAA and SLM 1980). Though herring 
do not return to the same spawning area each 
year, they generally utilize s~allow 
subtidal (intertidal to 60 feet) algae beds 
for spawning in April and May. The · 
nearshore area in the vicinity of Anderson 
Bay is among the·areas that have 
historically been utilized (J. Brady, pers. 
comm.). 

The 1984 Prince William shellfish 
harvest consisted of: clams, 168,000 
pounds; Dungeness crab, 824,000 pounds; king 
crab, 34,000 pounds; shrimp, 1,411,000 
pounds (ADF&G l986d). 

There are two major fish processing 
plants in Valdez, which has a fleet of more 
than 40 commercial fishing boats (Alexiev 
1983). 

In addition to the signi:ficant 
commercial :fishery in Valdez, the sport 
:fishery is a major attraction. Numerous 
recreational charter and private boats ply 
throughout the Prince Nilliam sound area, 
including Valdez Arm to take advantage o:f 
the excellent sport :fishery. Valdez 
annually hosts the Silver Salmon Derby 
sponsored by the Valdez Chamber o:f Commerce 
in August l through Labor Day. 
Additionally, they are sponsoring a Halibut 
and Pink. Salmon Derby in June and July. 
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3 .2.11 Fish 

3.2.11.l Introduction 

The fisheries resources of Alaska are 
among the most abundant and valued in the 
world. They are an essential part of the 
livelihood of many Alaskans and a highly 
important industry for Alaska's present and 
future economy. Fish also comprise a 
component of the environment vulnerable to 
both local and general population levels 
throughout their range. More than 200 
rivers and streams inhabited by fish would 
be crossed by the TAGS project. Table 
3.2.ll-l identi:fies only the 104 
exceptionally productive streams crossed by 
the 2"AGS project, and it should not: be 
1nt:erpz:eted aIJ a compzehens1.ve listing o:f 
all the streams crossed. 2"he State o:f 
Alaska, in its comments on the DEIS, 
identi:fjed additional streams crossed by the 
proposed project; these streams are adopted 
by re:ference to the State's comments located 
in Section 7.0 Comment 22-183. 

O:f the 104 exceptionally productive fish 
streams listed in 2"able 3.2.ll-l, 27 are 
highly sensitive :fish stream crossings. 37 
of the :fish stream crossings are within an 
environmentally sensitive drainage, and 61 
were identi:fied as restrictive :fish streams 
:for 2"APS. TAPS crossed 34 major rivers and 
streams and a total o:f 800 rivers and 
streams along its 800-mile route. 

This section adopts previously prepared 
EIS sections by reference wherever 
applicable but includes a discussion on the 
physical aspects of the drainage and brief 

. life history of the important species. 
Limiting factors, where understood, are also 
discussed as well as updated information on 
present stress to these organisms. 
Table 3.2.11-1 summarizes life history 
information for the key species found along 
the entire TAGS route. No threatened or 
endangered fish species are known to live in 
waters traversed by the TAGS project. 

3.2.11.2 Arctic Slope Drainage 

The arctic drainage is that area from 
the Beaufort Sea coast to the south end of 
Atigun Valley. It includes the nearshore 
Beaufort Sea coast. 



Table 3.2. ll-l Exceptionally Productive Fish Streams 
Along the Prudhoe Bay to Valdez Route of TAGS 

Most Least 
Fish Critical Critical 

Stream Milepost* Species Time Time 

1. Putuligaluk River 3. l GR, SB May-Sept. Oct.-Apr. 
2. Sagavanirktok River**// 20.a-31.ollY GR. WF, BB Jan.-Oec. 

NP, AC9 co 
3. HaQ~l Valle~ Creek 84.5 BB, GR, co May-Sept. 15 Oct.-Apr. 

WF 
4. Toolik River**// 124.6 GR, WF, BB, May-Oct. Nov.-Apr. 

AC 
5. Kuparuk~ East Fork**// 125.3 GR, CO May-Oct. Nov.-Apr. 
6. Kuparuk River**// 126.9Y GR, WF, BB. May-Oct. Nov. Apr. 

1151111 .6Y 
AC, CD 

7. Oksrukuyik Creek**// AC, GR, co. May-Oct. Nov.-Apr. 

137.3Y 
BB, WF 

8. Galbraith Lake Inlet BB, GR~ LT May-Oct. Nov.-Apr. 
9. Atigun River**// 154.8/162.2 AC, LT, co May-Oct. Nov.-Apr. 

GR, WF, BB 
10. Chandalar River**// 167.91/ DV, GR, co May-Oct. Nov.-Apr. 

174.3/17aYl/ 
NP, WF 

11. Dietrich River**// WF, OV, GR, May-Oct. Nov.-Apr. 
BB. CO 

12. Nutirwik River// 183.5 GR May-Oct. Nov.-Apr. 
13. Snowden Creek**// 197.5 GR, co. ov May-Oct. Nov.-Apr. 

14. Linda Creek/ I 214.0 . CD, GR Apr.-Oct. Nov.-Mar. 
15. Sheep Creek 215.4 GR, co Apr.-Aug. Nov.-Mar. 
16. Wolf Pup Creek// 215.8 CD Apr.-Oct. Nov.-Mar. 
17. Nugget Creek 216.4 GR Apr.-Oct. Nov.-Mar. 
18. Over Creek// 217.7 BB, GR Apr.-Oct. Nov.-Mar. 
19. Coon Gulch// 220. l GR Apr.-Oct. Nov.-Mar. 
20. Minnie Creek// 224.0 WF, GR, BB, Apr.-Oct. Nov.-Mar. 

co, DV 
21. Marion Creek**// 231.4 WF, GR, BB, Apr.-June Nov.-Mar. 

CD, DV 
22. Clara Creek**// 234.7 GR Apr.-Oct. Nov.-Mar. 
23. Slate Creek**// 236.0 KS, GR, ov Apr.-Oct. Nov.-Mar. 

WF, co 
24. Rosie Creek// 241.4 GR, WF, co, Apr.-Oct. Nov.-Mar. 

DV 
25. Windy Arm Creek// 246.5 CD, GR Apr.-Oct. Nov.-Mar. 
26. Chapman Creek// 248.9 GR, NP, CD Apr.-June Aug.-Mar. 
27. Koyukuk River, 255.0~/ GR, KS, CD, Jan.-Oec. 

South Fork**// DS, WF, SK 
28. Grayling Creek 261. 9 GR Apr.-Oct. Nov.-Mar. 
29. Jim River**// 26s.aY GR, KS, OS, Jan.-Dec. 

WF, OS, SK 
30. Doug 1 as Creek 268.6 GR, CD Apr.-Oct. Nov.-Mar. 
31. Prospect Creek**// 275.3£1 OS, KS, GR, Jan.-Dec. 

WF, CO, SK 
NP 

32. Bonanza Creek, 282. 1 GR, WF, co. Apr.-Oct. Nov.-Mar. 
North Fork**// SK, NP Sept.-Oct. Jan.-Mar. 

33. Bonanza Creek, 284.0 GR, WF, NP, Jan.-Dec. 
South Fork**// CD 

34. Fish Creek**// 292.0~293.7/294.8 CO, GR. WF Apr.-Oct. Aug.-Mar. 
35. Kanuti River**// 300.~I SRNP, RW, Apr.-Oct. Jan.-Mar. 

BBWF, SS, 
GR.CO, OS 

36. Dall River, 312.7/315.0 WF, IN, GR, Apr.-Oct. Nov.-Mar. 
West Fork// NP 

37. Unnamed Stream**// 326.7/346.5 co. IN. WF Apr.-Nov. Oec.-Mar. 
(tributary to NP, GR. BB 
Ray River) 

Note: Most Critical Time reflects periods of time identified as critical or sensitive by BLM. 
Least Critical Time is the period not identified as either critical or sensitive by BLM. 
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Table 3.2. 11-1 Exceptionally Productive Fish Streams 
Along the Prudhoe Bay to Valdez Route of TAGS (continued) 

Most Least 
Fish Critical Critical 

Stream Milepost* Species Time Time 

38. Yukon River**// 349.2.Yl.I PS, RS, os. Jan.-Dec. 
KS. WF, GR, 
ss. IN, NP, 
BB. CO, SK, 
TP 

39. Isom Creek// 358.9 GR May-Oct. Nov.-Apr. 
40. Fish Creek// 373.3 GR May-Oct. Nov.-Apr. 
41. Hess Creek**// 373.6£/ co. WF, IN, Apr.-Oct. Nov.-Mar. 

OS, SK, NP, 
GR, BC, CD 

42. Erickson Creek// 379.6/383.0 GR, SK May-Oct. Nov.-Apr. 
43. Lost Creek// 387.3 GR, WF, co May-Oct. Nov.-Apr. 
44. Tolovana River**// 393.6.~/ NP, WF, BB, Apr.-Oec. Jan.-Apr. 

KS, IN, OS, 
GR 

45. Slate Creek// 402.8 GR May-Oct. Nov.-Apr. 
46. Tatalina River**// 407.2]:..l IN, WF, GR, May-Nov. Oec.-Apr. 

BB, NP 
47. Globe Creek 412.4 GR May-Oct. Nov.-Apr. 
48. Aggie Creek// 418.0/418.8 GR May-July Aug.-Apr. 
49. Washington Creek// 426.0 GR, WF, co Jan.-Oec. 
50. Chatanika River** 432.3.Y WF, IN. NP, Jan.-Oec. 

BB, SS, KS 
OS, GR 

51. Treasure Creek// 436. l co May-Oct. Nov.-Apr. 
52. Goldstream Creek 442. l GR, WF, NP. May-Oct. Nov.-Apr. 

BB 
53. Little Chena River 452.5 
54. Chena River** 452.g'g_/ IN, WF, NP, Jan.-Dec. 

BB, KS .. SS, 
OS, GR, CD, 
SK 

55. Moose Creek// 467.7 GR, NP, SK, Jan.-Oec. 
56. French Creek// 469.7/470.4 GR, WF, BB, Apr.-Nov. Dec.-Mar. 

NP 
57. little Saleha River** 483.oY GR. WF, KS, Jan.-Dec. 

58. Saleha River 488. 1£1 
CD 
WF, BU, NP Jan.-Dec. 
GR, KS, 
ss. co 

59. Redmond Creek** 492.1..?./ KS, GR, os. May-Oct. Nov.-Apr. 
WF, BB, CD 

60. Gold Run Creek 499.0 GR May-Oct. Nov.-Apr. 
61. Rosa Creek 506.1/511.2 GR Mar.-Oct. Nov.-Feb. 
62. Shaw Creek** 512. 1 BB, GR, WF, Jan.-Dec. 

CD, SC,. OS, 
NP 

63. Tanana River** 524.0/£ J/ KS, SS. WF, Jan.-Oec. 
GR, NP, OS, 
BB, IN, CO, 
SK 

64. Ruby Creek 563.0 GR, WF Jan.-Dec. 
65. Bear Creek 564.3 GR, WF Jan.-Dec. 
66. Darling Creek 566.4 GR, WF Jan.-Oec. 
67. One Mile Creek 569.8 
68. Gunnysack Creek 570.6 GR, WF Jan.-Dec. 
69. Boulder Creek 573.9 GR, WF Jan.-Dec. 
70. Whistler Creek 574.6 GR, WF Jan.-Dec. 
71. Floyd Creek 576.8 GR, WF Jan.-Dec. 
72. Michae 1 Creek 577.8 GR, WF Jan.-Dec. 
73. Castner Creek 580.6 GR, WF Jan.-Oec. 
74. Lower Miller Creek 581.3 GR, WF Jan.-Dec. 
75. Phelan Creek// 587.8 BB. OV, co. Jan.-Dec. 

610£! 
GR, WF 

76. Upper Gulkana co. GR, RS. May-Sept. Nov.-Apr. 
OV 
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77. 

78. 
79. 

80. 

81. 
82. 

83. 
84. 
85. 
86. 

87. 

88. 

89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 

97. 
98. 

99. 
100. 
101. 

102. 
103. 
104. 

KEY 

Tab le 3 • 2 • 11-1 Exceptionally Productive Fish Streams 
Along the Prudhoe Bay to Valdez Route of TAGS (continued) 

Most 
Fish Critical 

Gillespie Creek// 627.8 BB, GR, co. Sept.-June 
KR. RS 

Haggard Creek// 634.821 GR, SK May-Oct. 
Gulkana River**// 649. i:[/1/ BB. ov. GR, Jan.-Dec. 

KS, LT• RS, 
SH, co 
SK, WF 

Tazlina River**// 678.4?:./ BB, DV, GR. Apr.-Dec. 
KS. LT, SK, 
RS, SH 
WF 

Yetna Creek// 683.4~681 .8 GR, KS, SS May-Aug. 
Klutina River** 688.9_/ KS .. RS, Apr.-Nov. 

SS.. SH, 
GR 

Willow Creek 698.1 GR, OV May-Aug. 
Rock Creek// 703. l GR, DV May-Aug. 
Squirrel Creek// 707 .9 DV, SS, May-Nov. 
Tonsina River**// 714 •. Y SB. WF, SH, Apr.-Nov. 

BB, DV, GR, 
KS, LT, RS, 
SS 

Little Tonsina River**// 2/715.8?:./ BB, ov. co. Jan.-Oec. 
GR. LT,. OS, 

716.2/725. 1?:./ 
RS. SS. WF 

Little Tonsina Trib- DV. KS, SS, Aug.-Sept. 
utary (Little Tonsina CD, GR 

Flats)// 
59-Mile Creek// 730.9 DV Aug.-Mar. 
Squaw Creek// 734.7 DV Aug.-Mar. 
Boulder Creek// 737.5 DV Aug.-Mar. 
Stuart Creek// 743.2 DV Aug·.-Mar. 
Tsina River// 748.2/755.3/757. l DV Apr.-Mar. 
Ptarmigan Creek 761.5 ov. RB Aug.-Sept. 
Sheep Creek 768.8 SS Aug.-Nov. 
Lowe River** 770.6/774.61/ OS, OV, PS, Jan.-Oec. 

RS. SS 
Clear Stream 2/778.2 OV, PS. SS Jan.-Oec. 
Abercrombie Gulch 787. 1 OS, OV, PS, July-May 

SS 
Solomon Creek 789. 1 PS, OS July-Feb. 
Dayville Flats Creek 790. 1 CD, DV, PS July-May 
Allison Creek 791.0 CD, ov. OS, July-May 

PS 
Sawmill Creek 2/792.4 PS. OS July-Feb. 
Unnamed (Terminal Site) 2/793.8 PS, OS July-Feb. 
Unnamed (Terminal Site 21796. l PS, OS July-Feb. 

Least 
Critical 

July-Aug. 

Nov.-Apr. 

Jan.-Mar. 

Sept.-Apr. 
Oec.-Mar. 

Sept.-Apr. 
Sept.-Apr. 
Apr. 
Dec.-Mar. 

Oct.-July 

Apr.-July 
Apr.-July 
Apr.-July 
Apr. -July 
Apr.-July 
Nov.-July 
Dec.-July 

June-July 

Mar.-June 
June 
June 

June-July 
June-July 
June-July 

Arctic Char AC Dolly Varden DV Pink Salmon PS Sockeye (Red} Salmon RS 
Burbot BB Grayling GR Rainbow Trout 
Chinook (King) Salmon KS Inconnu IN Seu lp in 
Chum (Dog) Salmon OS Lake Trout LT Stee1head Trout 
Coho (Silver) Salmon SS Northern Pike NP Stickleback 

1/ Encroachment onto floodplain 
21 Deno:tes highly sensitive fish stream crossing of TAPS 
'!! Aerial crossing 

RB 
co 
SH 
SB 

* Milepost indicators to be provided when preferred route is selected 
** Within an environmentally sensitive drainage 
II Restricted fish stream for TAPS 

Not crossed by TAPS 

Source: Alaska Department of Fish and Game. 1980, Fish Resources of ANGTS. 
BLM, 1986. Fish Streams along TAPS 
SLM, 1987. Open File Report--TAPS Fish Streams, Second Edition 

Suckers 
Trout Perch 
Whitefish and/or 

Cisco 

BLM. 1987. Zones of Restricted Activity for Protection of Key Fish Areas along TAPS on 
Federally Administered Lands. {Also see response to Comment 22-183.) 

NOTE Changes in Bold Print 
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SK 
TP 
WF 
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Marine and anadromous fish are important 
to the North Slope Eskimo (Inupiat) 
subsistence fishery as well as a limited but 
valuable sports fishery and a small 
commercial fishery. The affected 
environment of fish on the coastal plains 
and the nearshore Beaufort Sea area of the 
North Slope is discussed in the FEIS on the 
Northwest Pipeline Gas Conditioning Plant 
(FERC 1980) and in the Endicott EIS (USACE 
1984) and is incorporated by reference. 
However, some discussion of critical habitat 
and updated life history information is 
included. 

Perennial springs, larger lakes, and 
deep pools (greater than 7 feet) in rivers 
and major tributaries may provide the only 
source of flowing or unfrozen water during 
the long winter freezeup period and are 
therefore critical to the survival of 
overwintering populations of freshwater and 
anadromous fish and their eggs in the arctic 
drainage (DOI l986b). The integrity of 
the riparian habitat is also very important 
for maintenance of fish stocks in coastal 
plain water bodies. 

The life histories of most arctic region 
fish are complex and not completely 
understood. It is known that these fish 
grow and develop slowly and have life spans 
of up to 40 years. These characteristics 
are probably the result of low primary and 
secondary productivity of the waters, the 
short growing season, and law water 
temperature. 

Arctic char are found 1n a number or 
drainages 1n the central Beau£ort 
including the Sagavanirktak River and its 
major tributaries entering from the east. 
Both the strictly freshwater and the 
anadromous populations of char are present. 
Most of the char in the Saga~anirktok River 
are anadromous and .migrate upstream from the 
Beaufort Sea in late July or August of each 
year. Also, arctic cisco and broad 
wh1terish are round in the sagavanirktok 
River (see various Endicott reports). 

Arctic grayling are widely distributed 
in the arctic drainage and are found in the 
clear waters of most streams and lakes. 
Overwintering occurs in the deep pools of 
the lower rivers and tributaries and the 
deeper lakes. 
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Round whitefish are one of the most 
widespread and common species in northern 
waters, inhabiting both lakes and streams. 
They are an important subsistence species, 
taken primarily with gillnets. They occur 
in most major North Slope drainages and in 
coastal lagoons. The Sagavanirktok River 
appears to be a major whitefish spawning 
area (Mccart and Craig 1973). 

Other species such as Arctic cisco, 
broad whitefish, and salmon are not 
typically found in the Sagavanirktok River. 
.Pink and chum salmon occur 1n the 
sagavanirktok River below the Lupine . 
River. 

Inupiat use all species found in these 
arctic drainages to some extent for 
subsistence, both along the coast and in the 
Sagavanirktok River and larger lakes. 

Sport fishing pressure has increased in 
recent years due to the haul road (Dalton 
Highway), which has greatly increased 
accessibility and the number of people using 
the area. Although grayling and char can 
still be caught by anglers near the highway, 
these fish are typically much smaller and 
less numerous than before road access. The 
potential of these populations to support a 
larger fishing effort and still·maintain a 
high degree of quality is unknown (DOI 1986). 

At present.there is no commerical 
fishing in, and little subsistence use of, 
the upper Sagavanirktok River drainage. The 
only commercial fishery in the arctic 
drainage is on the Colville River, 50 miles 
to the west. 

3.2.11.3 Yukon River Drainage 

The Yukon River drainage extends from 
Atigun Pass in the north to the Tanana River 
drainage in the south. The affected fish 
resources found in the Yukon drainage are 
discussed in the TAPS/ANGTS and El Paso EISs 
which are incorporated by reference in this 
section. However, some aspects of critical 
habitat and updated information on fish 
resources is presented below. 

Th~ Yukon River drainage is a huge area 
and includes many large lakes and rivers and 
a highly variable set of primary and 
secondary tributaries; therefore, its 
fisheries resources are more diverse than 
the arctic qrainage. Salmon are present in 
large numbers and are especially important 
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because they are commercial, subsistence, 
and sport fishing resources. The Yukon's 
major tributaries from the Brooks Range and 
those to be crossed by the TAGS pipeline 
include the Dietrich, the South and Middle 
Forks of the Koyukuk, and the Jim rivers. 
All are relatively clear with gravel- to 
cobble-size material comprising their 
streambeds. 

There are nearly 50 rivers and streams 
inhabited by fish to be crossed by the TAGS 
pipeline in this region. These flawing 
waters contain a diverse variety of 
habitat. Rivers contain grayling, sculpins, 
suckers, whitefish, chum salmon, and a few 
king salmon which migrate up the Koyukuk as 
far as Coldfaot. Dolly Varden are found in 
some mountain streams, and burbot, lake 
trout, suckers, inconnu, and northern pike 
are found in many lakes or streams from the 
Brooks Range south. 

The route parallels the Delta River for 
a considerable distance. The Delta River 
mainstem is turbid and highly braided, 
although its headwaters are clear. Many 
tributaries of the Delta River crossed by 
the proposed TAGS route further downstream 
are fed directly by glaciers, have a steep 
gradient, and contain few fish. Most 
species or fish use the highly turbid 
mainstem mostly for migration, preferring 
the larger, clear tributaries for spawning. 
However, salmon spaw:n at the mouth of the 
Delt:a River but: do not migrate up the main 
stem. 

The Tanana River is fed by glaciers from 
the Alaska Range and is heavily laden with 
silt during the warmer months, although 
several of its major tributaries are clear. 
Subpermafrost springs in certain locations, 
particularly sloughs and side channels of 
the Tanana and Delta rivers, provide 
spawning habitat for coho and chum salmon 
when these waters become clearer in the fall. 

All of the lakes, rivers, and streams of 
this region freeze over to a depth of up ta 
5 feet during the long, cold winters. Deep 
pools (10 feet or more) in the larger rivers 
and lakes are highly valuable as 
overwintering habitat, which may be the 
limiting factor for nonsalmonid fish 
populations in these waters. Subsurface 
springs and intergravel flow keep the 
maturing eggs from freezing during the 
winter. The tributaries of the Yukon serve 
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as important migratory corridors for most of 
the species of fish present in the systems. 

Many of the Yukon drainage rivers and 
streams are fairly accessible and 
accommodate a significant amount of sport 
fishing. The Chena River near Fairbanks has 
burbot, northern pike, grayling, and several 
species of forage fish and is representative 
of slow-moving, deeper rivers of the Yukon 
drainage. 

The lower Chena River supports burbot 
fishing, and the headwaters support 
excellent grayling fishing. Many of the 
lakes near the proposed TAGS route support 
abundant populations of lake trout and 
northern pike, and most are heavily used by 
fly-in fishermen during the summer months. 

3.2.11.4 Copper River Drainage 

The Copper River drainage includes some 
of the most valuable fish-producing waters 
crossed by the proposed route. Extending 
from Isabel Pass in the Alaska Range to 
Thompson Pass in the Chugach Mountains, the 
river systems along the proposed route are 
fairly accessible to fishermen by road and 
boat. This, coupled with the high fishing 
quality of many streams and lakes, has 
resulted in an intensive and valuable sport 
fishery in much of this area. The Copper 
River system which dralns into the Gulf of 
Alaska is the spawning grounds far 
millions of commercially caught salmon, 
especially king, silver, and red salmon. 

There are many large lakes in the 
drainage. Paxson and Summit lakes in the 
the alpine country of the Alaska Range are 
large, clear, and deep. Both are accessible 
by road and support considerable sport 
fishing for grayling and lake trout and some 
whitefish, burbot, and rainbow trout. They 
are also important rearing areas for sockeye 
salmon hatched in the upper Gulkana River 
and Fish lakes. Their accessibility can be 
a problem. During the winter of 1986-87 
the.se lakes were closed to burbot and lake 
trout fishing due to severe reductions in 
breeding stock. 

The Gulkana River is clear and 
accessible by road for part of its 
length and is the most important sports 
fishing stream in the Copper River system. 
Large numbers of red and king salmon and 
some steelhead trout annually migrate up 
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this stream to traditional spawning areas. 
Additionally, there are significant resident 
populations of rainbow trout and grayling. 
There is a salmon egg-taking and spawning 
facility on the upper Gulkana in this area. 

Major tributaries of the Copper River 
include the Tazlina, Klutina, and Tonsina 
rivers. These large streams 
characteristically have a milky color due to 
glacial silt, yet support sizeable runs of 
red, king, coho salmon and some steelhead 
trout which spawn in smaller clearwater 
tributaries. Important personal use and 
subsistence fisheries exist on the upper 
Copper River, where dipnetting and fish 
wheels have traditionally been allowed. 
Personal use fishing pressure is primarily 
for red and king salmon and occurs only on 
the main stem. 

Ice is not as thick on these rivers and 
lakes, usually from 2 to 4 feet. 
Overwintering habitat is therefore more 
plentiful. 

3.2.ll.5 Prince William Sound Drainage 

The five species of Pacific salmon 
(chum, king, coho, pink, and red), comprise 
the major anadromous fish present in coastal 
area streams and rivers. During summer 
and fall adult salmon migrate from 
northern Prince William Sound up freshwater 
streams to spawn. Many are caught by 
commercial fishermen offshore and many more 
by sports fishermen closer to shore and in 
the lower rivers. 

Depending on the species, eggs of salmon 
are generally laid in the summer and 
fall and hatch in the spring. Fry may 
migrate directly to sea or remain in fresh 
water for a year or two (or sometimes 
longer) before migration. Salmon then 
spend one to five years in the North 
Pacific, again depending on the species, 
before returning to their parent streams to 
spawn and die. 

Bach salmon species and life stage has 
its Ofi1J food pre£erences, which change 
seasonally and during growth. Juvenile 
salmon typically feed on plankton. Pinlc, 
red, and chum salmon continue to eat 
primarily planlcton as adults, al though they 
may also eat larger food items such as squid 
and shrimp. King and coho salmon juveniles 
and smolts subsist largely on insects and 
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small fish when in fresh water. They switch 
to herring and other small marine fish as 
well as some planktonic organisms when in 
the ocean. With few exceptions, salmon do 
not feed after entering spawning streams. 

The Lowe River, which is paralleled by 
the proposed route for about lS miles, 
is representative of most area rivers and is 
typically turbid in the summer due to silt 
from melting glaciers. In fall and winter 
these rivers are typically clear. Some 
rivers do not freeze over completely whereas 
others may form ice up to 2 feet thick. 
Overwintering habitat is not critical. 
Resident and anadromous populations of 
Dolly Varden are present, and the Lowe River 
is an important production area for 
coho, sockeye, pink, and chum salmon. 
Much of the salmon spawning occurs in the 
tributaries, sloughs, and side channels ta 
the Lowe. 

Other streams flowing directly into 
Prince William Sound crossed by the proposed 
TAGS route are typically smaller, but the 
lower reaches of most streams, frequently in 
intertidal zones, are spawning areas for 
pink and chum salmon. Many of these streams 
have impassable fish barriers a short 
distance upstream, and movement of fish 
upstream from the sound is limited. Streams 
that do not have natural barriers typically 
support runs of coho salmon. 

3.2.ll.6 Summary of Fisheries Harvest 
Irrformation 

The fisheries harvest data in Table 
3.2.ll-2 represents the magnitude of the 
fisheries resources potentially subject to 
project related impacts. It is not intended 
to present a comprehensive overview of the 
fisheries harvest along the pipeline route. 

The TAGS project parallels or crosses a 
number of streams in the Yukon River 
Drainage where chum, chinook, and coho 
salmon are the inost heavily utilized 
commercial and subsistence species in the 
system. The Salsha, Chena, and Chatanika 
Rivers are among the most important in the 
Yukon draJnage. The mouth of the Delta -
River, above its corrfluence with the Tanana 
River, is an area of upwelling springs where 
fall run chum salmon spawn. Recreational 
harvest data for grayling, whitefish, 
northern pike, and burbot are presented in 
Table 3.2.ll.2 for selected water bodies in 



Table 3.2.11-2 Fisheries Harvest Data Along the Proposed TAGS Pipeline Route 

1975-1984 
Species Average· 1985 1986 

Yukon River Draina·ae Salmon 1.577~200 1.773.600 1.627.000 
CoJ11Tiercial Salmon 1.162.300 1.237.300 1.280.700 
Subsistence Salmon 413.600 532.000 351.300 
Recreational Salmon 1.352 2.918 

Cooper River Basin 
Cooper/Bering River Salmon 1.044,.000 2,. 115~ 400 1~332,.900 
Coninercial Salmon 984.700 2.042.400 1.273.300 
Rec re at ion al Salmon 6,.800 10,.600 
Subsistence/ 

Persor.al Use Salmon 48,.000 52,700 59.600 

Gulkana Drainage (1) BB. GR,. WF. 
LT. SH. RB 14,.483* 23.017 

Glennallen Area (1) 
Klutina River AC 2~480 
Other Waters AC 3~521 

Tanana Drainage (1) 
10~277 Chena River GR~ NP,. BB 30~745* 9.166 

Saleha River GR 7,.570* 5,.826 7,.540 
Chatanika River GR. WF. NP 11,313* 21,.754 26,.012 
Shaw River. GR 2.,570* 2.,584 505 
Fielding Lake GR 1,.982* 1.,023 
Tanana River BB l.,921* 1,.365 2,.948 
Other Waters WF 1,.946* 5,.880 

Port Valdez (1) DV 602* 1.266 
SS 5,.600** 6,,000 

Prince William Sound Salmon 13 .. 276.800 26 .. 899,,800 13.592.200 
Co1t1nercial Salmon 13.247.500 26.850,.900 13,592,.200 
Recreat i ona 1 Salmon 29.200 48,.800 
Subsistence Salmon 

* 1977-1984 Average AC Arctic· Char 
** 1982-1986 Average BB Burbot 

(1) Recreational Fishery SS Coho (Silver) Salmon 
Not Available DY Dolly VarcJen 

SH Steelhead Trout GR Grayling 
WF Whitefish LT Lake Trout 
RB Rainbow Trout NP Northern Pike 

Source: Published and unpublished data from AOF&G files. 

NOTE : New Table in FEIS 
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the Tanana Drainage likely to be a.If ected 
by TAGS construction. 

Harvest data for the Copper River Basin 
include the Gulkana River and the Bering 
River. In the salmon commerical fishery, 
all five species of Pacific salmon are 
t:aken, but sockeye, coho, and chinook 
predominate. 'I'he Gulkana Drainage supports 
t:he major sport fishery and recreational 
harvest of salmon in t:he area. several 
other species are also harvested in t:he 
recreational fishery in t:he Gulkana Drainage 
(including Summit and Paxson lakes). The 
Gulkana River has supported the second 
highest harvest of grayling in Alaska since 
1911, and in 1985, the Gulkana River was the 
top producer of Arctic grayling in the state. 

Port Valdez supports the largest sport 
£isherg in Prince William Sound and the 
largest pink salmon sport fishery in t:he 
state. Chum are also important, with coho 
.salmon less abundant' then pinks and chums. 
Anderson Bay is a release and return site 
for a program to establish a hatchery based 
chinoolc fishery in the area. Other species 
in the Port Valdez recreational catch 
include halibut, rockfish, and Dolly Varden 
char. 

Prince William sound supports a large 
salmon fishery. Production of pink salmon 
has increased dramatically in the past 10 
years with record harvests occurring in 
1919, 1981, 1984, and 1985. Huch of Port 
Valdez.is closed to commercial fishing, with 
the exception of a wterm.inal fisheryw near 
the Soloman Gulch hatchery site. 'I'he 1981 
catch of salmon (pinks and chums) for Valdez 
Narrows and the wterminalw catch of hatchery 
fish was 1,764,500. 

3.2.12 Vegetation and Wetlands 

3.2.12.l Introduction 

The vegetation along the proposed TAGS 
pipeline corridor is exceedingly variable, 
responding ta differences in regional and 
local climates, surficial geology, and 
soil~. The distribution of vegetation is 
·further influenced by disturbances such as 
fire, flooding, and human alterations that 
have affected plant succession. 
Table 3.2.12-1 provides a summary of the 
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major vegetative types along the 
proposed TAGS route. 

The major vegetation types in Alaska 
have been classified in numerous ways since 
the earliest work by Spetzman (1963), but 
classifications are very similar (see Table 
3.2.12-2). Later descriptions by Viereck 
and Little (1972), the Joint Federal-State 
Land Use Planning Commission for Alaska 
(1973), and in the Alaska Regional Profiles 
(Selkregg et al. 1975a,b) added to the 
geographic information. The Joint 
State/Federal Fish and Wildlife Advisory 
Team (Pamplin 1979) modified these 
classification schemes to emphasize wildlife 
habitat types. These broad classification 
schemes are supported by the more detailed 
hierarchical vegetation classifications 
especially designed for mapping in northern 
Alaska (Walker 1983) and the Alaska 
Vegetation Classification (Viereck et al. 
1982). The major vegetation types, as they 
occur in the tundra, taiga, and coastal 
biomes are described below. 

Wetlands perform important physical and 
ecological functions that deserve special 
consideration (OCM 1981). Wetlands play a 
major role in maintaining hydrologic systems 
and the quality and quantity of surface and 
ground waters. Some wetlands can absorb 
large quantities of water and act as natural 
flood control systems for rivers by 
gradually releasing floodwaters and reducing 
the magnitude of high flows. Wetlands may 
slow the rate of runoff during periods of 
normal rainfall and help recharge aquifers. 
In some places, sediments and pollutants may 
be filtered out of water draining through 
wetlands, and water quality may thus be 
improved. Wetlands are extremely important 
to resident and migratory birds for resting, 
feeding, and nesting, and can be important 
Foraging grounds for large mammals such as 
caribou, moose, and bear. 

A wetlands classification has also been 
developed to emphasize the hydrologic and 
wildlife habitat characteristics of 
vegetation. An earlier wetlands 
classification was used by Bergman et al. 
(1977) for waterbird habitat studies. 
Wetlands have been defined by the USACE (33 
CFR 328) as "those areas that are inundated 
or saturated by surface or ground water at a 
frequency and duration sufficient to 
support, and that under normal circumstances 
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do support, a prevalence of vegetation, 
typically adapted for life in saturated soil 
conditions." The wetlands classification of 
each major vegetation type is included with 
the following descriptions based on the 
USACE description and as identified in Table 
3.2.12-l would be approximately 51 percent 
of the proposed route. This value includes 
habitat types not specifically classified as 
"wetlands" by Pamplin (1979) but which are 
considered by others to meet the definition 
set forth above for 33 CFR 328. 

The classification used here is that of 
Selkregg et al. (l91Sa) because it 
provides a broad framework for describing 
the major ecosystems along the route. A 
comparison of these classes with those of 
the Alaska Vegetation Classification 
(Viereck, et al. 1982) is presented in Table 
3.2.12-2. The Selkregg classification is 
useful for a general description of the 
route because it provides discrete classes 
of vegetation that are related to landscape 
characteristics. The Alaska Vegetation 
Classification, which has been commonly 
accepted for detailed surveys, has been used 
for vegetation mapping (Levels III and IV) 
of the Copper River basin and Tanana River 
basin by the Alaska Department of Natural 
Resources but has not been used for mapping 
other land areas along the route. The 
disadvantages of using the Alaska Vegetation 
Classification for general descriptions are 
that at finer levels of resolution (Levels 
III through V) require information that is 
not generally available until the design 
phases of a project. 

3.2.12.2 Arctic Tundra 

The arctic tundra region, characterized 
by low-growing vegetation of masses, 
lichens, grasses and sedges, and dwarf 
shrubs, is divided into three major 
physiographic provinces: the coastal plain, 
the foothills, and the mountains of the 
Brooks Range. The coastal plain generally 
supports wet tundra vegetation due to the 
shallow, saturated active layer above the 
permafrost. The foothills generally support 
moist tundra on the slopes, wet tundra in 
the swales, and alpine tundra on the more 
exposed, drier sites. In the Brooks Range, 
alpine tundra predominates as a result of 
the higher elevation and the coarser soils 
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of mountain slopes. High shrub thickets 
develop on floodplains in less exposed areas 
or where enough snow accumulates to protect 
vegetation against harsh winter winds. In 
the active channel of the braided 
floodplains the surface is frequently barren. 

Wet tundra consists of an almost 
continuous cover of sedges and grasses. 
Mosses and dwarf shrubs are frequently 
present in better drained sites; in standing 
water, rooted aquatic plants predominate. 
This wetland vegetation type (palustrine; 
emergent; or permanently, semipermanently, 
or seasonally flooded) provides important 
habitat for waterfowl. 

Moist tundra in upland terrain varies 
from stands where cottongrass tussocks 
predominate to stands where dwarf shrubs, 
sedges, and mosses dominate. Diamond-leaf 
willow and dwarf birch are important 
shrubs. This wetland vegetation type 
(palustrine, emergent, persistent/ 
scrub-shrub, broad-leaved deciduous, 
saturated) is important habitat for tundra 
birds and caribou. 

Alpine tundra occurs in mountainous 
areas within both the tundra and taiga and 
on well-drained gravel ridges in the 
Arctic. It generally consists of prostrate 
shrub and lichen with occasional Forbs, 
sedges, and mosses. This vegetation type is 
not classified as a wetland. 

High shrub thickets of willow grow in 
protected sites on the floodplains of the 
Sagavanirktok and Atigun rivers and are 
common in small drainages in the foothills. 
These riparian shrublands (palustrine, 
scrub-shrub, broad-leaved deciduous, 
temporarily flooded) are very productive and 
are important habitat for songbirds, moose, 
and caribou. 

3.2.12.3 Interior Taiga 

Most of the proposed TAGS corridor 
passes through the subarctic forests of the 
interior region. The interior route passes 
primarily through forested areas, 
interrupted occasionally by treeless bogs in 
the lowlands and high shrub thickets near 
timberline and along floodplains. The major 
vegetation types found in the interior are 
the bottomland spruce-poplar forest, upland 
spruce-hardwood forest, lowland spruce
hardwood forest, high shrub and low shrub 
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Table 3.2. 12-1 Estimates of Major Vegetative Types Crossed 
by the Proposed TAGS Route 

Arctic Tundra 
Wet Tundra 
Moist Tundra 
Alpine Tundra 
Shrub Thicket 
Unvegetated Areas 
{floodplain and barren) 

Interior Taiga 
Upland Spruce-Hardwood Forest 
Lowland Spruce 
Bottomland Spruce-Poplar Forest 
Bogs 
Shrub Thicket 
Moist Tundra 
Unvegetated Floodplain 

Coastal Forest 
Spruce-Hemlock Forest 
Shrub Thicket 
Bottoml a·nd Spruce-Poplar Forest 

~ Designated as wetlands 
** May be regulated as wetlands 
*** A portion of this figure may be wetlands 

Percent of 
Route 

Total 22 
4* 
13* 

1 
2* 
2** 

Total 75 
26 
14* 
3 
4* 

23*** 
5* 

Trace* 

Total 3 
2*** 
1 

Trace 

Note: 51 percent of the total shown in this table is assumed to be 
wetlands. 
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Table 3.2.12-2 Comparable Vegetation Types Used in the Classification 
System of Selkregg et al. (1975a) and Viereck et al. (1982) 

Selkregg et al. (1975) 

Wet Tundra 

Mo i st Tundra 

A 1 pine Tundra 

High Shrub Thickets 

Low Shrub Bog 
and Muskeg 

Upland Spruce
Hardwood Forest 

Lowland Spruce
Hardwood Forest 

Bottomland Spruce
Poplar Forest 

Coastal Spruce 

Viereck et al. (1982) - Level II 

Graminoid Herbaceous (wet graminoid herbaceous -
Level III) 

Graminoid Herbaceous (moist graminoid herbaceous -
Level III) 

Dwarf Scrub, Low Scrub, Farb Herbaceous, Bryoid 
Herbaceous 

Tall Shrub Scrub 

Dwarf Tree Scrub, Low Shrub Scrub, Dwarf Shrub, 
Graminoid Herbaceous, Forb Herbaceous, Bryoid 
Herbaceous, Aquatic (nonemergent) Herbaceous 

Needleleaf Forest, Broadleaf Forest, Mixed Forest 

Needleleaf Forest, Broadleaf Forest, Mixed Forest 

Needleleaf Forest, Broadleaf Forest, Mixed Forest 

Needleleaf Forest 
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bogs and marshes, which are briefly 
described as follows. 

The bottomland spruce-poplar forest type 
is a tall, relatively dense forest along 
actively meandering rivers and streams and 
is one of the most productive interior 
forest types. The forest generally occurs 
as a narrow, permafrost-free band along the 
rivers as a result of a succession on 
freshly deposited alluvium. 

Upland spruce-hardwood is the most 
extensive forest type along the route. 
Interior forest are greatly affected by 
fire, which leads to a patchwork of 
vegetation types throughout the region 
because of the many local areas in different 
stages of succession. On moderate 
south-facing slopes the forest is composed 
of white spruce, paper birch, or aspen in 
either pure stands or in combinations. This 
forest type along the Yukon-Tanana Uplands 
is an important source of sawtimber and 
firewood for interior residents. Black 
spruce, often with scattered paper birch, 
grows on northern exposures or an shallow, 
nutrient-poor soils. Black spruce stands 
are by far the predominant subtype in the 
upland spruce-hardwood forests, especially 
along the route alignment between Coldf oot 
and Fairbanks. On well-drained soils in 
upland areas, black spruce stands are not 
considered wetlands; however, on saturated 
soils underlain by permafrost (primarily on 
north-facing slopes) this type is classified 
as wetlands. 

Lowland spruce-hardwood forest is 
characterized by extensive pure stands of 
black spruce or by stands of black spruce 
mixed with paper birch, balsam poplar, and 
aspen. Treeless bogs occur in depressions 
throughout this forest type. Large areas 
burned since 1900 are covered by willow 
scrub and by dense stands of small black 
spruce. Where permafrost is present or the 
soils are saturated, this forest type is 
classified as a wetland. 

High shrub thickets in the Interior 
occur along floodplains and near treeline, 
in a transition zone between upland 
spruce-hardwood forests and alpine tundra. 
Along floodplains, shrubs develop quickly on 
fTeshly formed alluvium that is subject to 
periodic flooding. Tall willows and alder 
dominate the canopy. The riparian shrub 
thickets (riverine unconsolidated shore, 
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temporarily flooded) are very productive and 
are important wetland habitats for wildlife. 

Low shrub bogs and marshes occur where 
conditions are too wet for tree growth, 
primarily in lowland unglaciated areas, old 
abandoned floodplains, in partly filled 
ponds and abandoned stream channels, and 
occasionally on gentle north-facing ~lopes. 
Some areas contain a nearly continuous cover 
of low shrubs; others are characterized by a 
cover of sedges and moss. These vegetation 
types are classified as wetlands 
(palustrine, emergent and scrub-shrub, 
saturated to semipermanently flooded). The 
major occurrences of these wetlands are 
along the Chatanika Flats, Chena River 
flats, Shaw Creek flats, and portions of the 
Copper River drainage. 

3.2.12.4 Coastal Forests 

The vegetation in the Chugach Mountains 
south of Thompson Pass is influenced by the 
warmer and wetter maritime climate. At 
higher elevations in Keystone Canyon nearly 
continous high shrub thickets occur. 
Coastal spruce and hemlock forest occur at 
lower elevations. The broad floodplain of 
the Lowe River supports productive 
bottomland spruce-poplar forests and high 
shrub thickets on gravel bars next to the 
braided channels. Low shrub bogs and 
marshes are common in poorly drained areas 
at low elevations. 

Coastal spruce and hemlock forests are 
dominated by Sitka spruce and western 
hemlock, with a scattering of mountain 
hemlock and Alaska cedar. 

Bottomland spruce-poplar forests along 
the floodplains of the Lowe River are 
dominated by black cottonwood and Sitka 
spruce. 

High shrubs, dominated by Sitka alder, 
form extensive thickets on the mountain 
slopes near treeline and often have a 
well-developed grass and fern layer below. 
Willow and alder are also prominent on the 
floodplain forming riparian wetlands. 

Low shrub bogs and marshes in the 
coastal region vary in species composition, 
but commonly have thick moss mats with some 
sedges and law shrubs and would be 
considered wetlands. A few slow-growing 
western hemlock or Alaska cedar are 
scattered on drier sites. Ponds containing 
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aquatic plants are often present in 
low-lying areas. This vegetation type is 
classified as a wetland by the USACE. 

3.2.13 Wildlife 

3.2.13.1 Introduction 

The route of the proposed TAGS project 
transects a broad spectrum of wildlife 
habitats and resources. Of the 67 species 
of terrestrial mammals (both native and 
introduced) recorded in Alaska (MacDonald 
1980), at least 48 of them occur along the 
TAGS route. Similarly, of the 417 species 
of birds recorded in Alaska (Gibson 1986), 
at.least 225 species inhabit areas along or 
adjacent to the TAGS route. Most birds 
along the corridor are migratory. Peak use 
of terrestrial habitats occurs during the 
summer breeding season (May-August), and a 
number of species occur in seasonal 
concentrations during the spring (March-May) 
and fall (August-October) migration periods. 

Wildlife resources are discussed within 
the context of the four major drainage 
divisions used in subsection 3.2.9. In 
biogeographic terms, however, these 
divisions are not necessarily distinct. In 
this sense the fauna of the Yukon and Copper 
river drainages are quite similar, although 
arctic influences dominate in the northern 
part of the Yukon River drainage and coastal 
in the southern Copper River drainage. 

The information presented in the 
following sections has been drawn largely 
from previous EISs (DOI 1972, FPC l976a, SLM 
1976) and the Utility Corridor - Draft 
Resource Management Plan and EIS, August 
1987, and has been corrected and updated 
where appropriate. Mare complete 
discussions of birds in Alaska were prepared 
by Gabrielson and Lincoln (1959) and Kessel 
and Gibson (1978). No comprehensive, 
authoritative reference has yet been 
compiled for Alaska mammals, but useful 
information can be found in several regional 
treatments, including Bee and Hall (1956) 
and Buckley and Libby (1957). General 
distribution maps for mammals were presented 
by Mannville and Young (1965) and Hall 
(1981). Konkel et al. (1981) prepared 
synopses of habitat-use data for mammals and 
birds. Specific information on wildlife 
habitats along the proposed route is 
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delineated in map atlases prepared by the 
Alaska Department of Fish and Game (1973; 
1978; 1985; l986a,b) and by Hemming and 
Morehouse (1976). A summary of sensitive 
wildlife habitat from Prudhoe Bay to 
Anderson Bay is presented in Table 3.2.13-1 
for large mammals and Table 3.2.13-2 for 
birds. 

3.2.13.2 Arctic Slope Drainage 

3.2.13.2.1 Large Mammals 

Caribou are by far the most abundant 
large mammals in the Arctic Slope drainage 
and have been the focal point of a 
substantial amount of research regarding the 
effects of petroleum development. The 
Central Arctic Herd (CAH) resides year-round 
in the region between the Colville and 
Canning rivers from the Beaufort Sea coast 
inland to the Brooks Range as shown in 
Figure 3.2.13-1. Herd size was estimated at 
about 16,000 animals in the summer of 1986 
(R. Cameron, ADF&G, pers. comm.) and is 
increasing. Calving occurs from late May to 
mid-June on the coastal plain, usually 
within 15 to 25 miles of the coast and 
mostly in the Kuparuk oil field and Bullen 
Point/Canning River delta areas, although in 
years of extensive snow cover calving occurs 
farther inland (Shideler 1986). After 
calving, the majority of the herd spends the 
summer on the coastal plain, traveling to 
the coast during periods of mosquito 
harassment and moving inland during 
mosquito-free periods. The herd disperses 
inland in late summer and fall and winters 
mainly in the northern foothills and valleys 
of the Brooks Range. Migration routes 
between winter and summer ranges are 
oriented along major rivers, including the 
Sagavanirktok. 

The CAH is flanked on the west by the 
Western Arctic Herd (WAH), estimated at more 
than 224,000 caribou in 1986 (J. Davis, 
ADF&G, pers. comm.), and on the east by the 
Porcupine Herd (PH), estimated at 181,000 
caribou in 1986 (K. Whitten, ADF&G, pers. 
comm.). In some years caribou from the WAH 
may winter as far east as the CAH range, 
which is transected by the proposed route. 
Although some interchange of individuals 
occurs between adjacent herds, it is 



Table 3.2.13-l Sensitive Areas for Mammals Along the Proposed TAGS Route 

Species 

Caribou 

Caribou 

Moose 

Dall Sheep 

Brown Bear 

Moose 

Moose 

Moose 

Moose 

Moose 

Bison 

Bison 

Dall Sheep 

Brown Bear 

Brown Bear 

Caribou 

Moose 

Moose 

Moose 

Moose 

Dall Sheep 

Moose 

Area 

Prudhoe Bay to Franklin 
Bluffs 

Prudhoe Bay to Galbraith 
Lake 

Upper Sagavanirktok River 

Slope Mountain, Atigun 
Canyon, Dietrich River 
area 

Dietrich River and Middle 
Fork Koyutuk River 
Valleys 

Jim River, Prospect 
Creek, Fish Creek, 
Bonanza Creek 

Hess Creek 

Tolovana River and 
Tatalina River 

Chatanika River to 
Saleha River 

Shaw Creek Flats 

Donnelly Dome to 
Big Delta 

Delta River (Dannelly 
Dome to Black Rapids) 

Delta River area (Ruby 
Creek ta Castner 
Glacier) 

Delta River (Donelly 
Dome to Black Rapids) 

Summit Lake to Paxson 
Lake 

Paxson Lake to Tazlina 
River 

Paxson Lake to Sour
dough 

Hogan Hill to Copper 
Center 

Tonsina River 

Tansina River, Tiekel 
River 

Unnamed mountain just 
west of Tonsina 

Lowe River 

Primary Use 

Calving 

Spring migration 

Wintering 

Lambing, mineral 
1 icks 

Feeding concen
trations 

Wintering 

Wintering 

Wintering, 
calving 

Wintering, 
calving 

Calving, 
wintering 

Wintering 

Calving 

Lambing, mineral 
licks 

Feeding concen
trations 

Feeding concen
trations 

Migration, 
wintering 

Calving 

Wintering 

Calving 

Wintering 

Lambing 

Restricted Range 

Source: Hemming & Morehouse, 1976; AOF&G 1985, 1986a, 1986b; FPC 1976a 
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Late May to mid-June 

March to June 

October to May 

May to August 

Spring, Fall 

October to May 

October to May 

October to May, 
May to June 

October to May, 
May to June 

May to June, 
October to May 

September to March 

April to June 

May to August 

Spring, Fa 11 

Spring, Fa 11 

October to May 

May to June 

October to May 

May to June 

October to May 

May to June 

All year 



Table 3.2. 13-2 Sensitive Areas for Birds Along the Proposed TAGS Route 

Species 

Waterfowl 

Rap tors 

Raptors 

Rap tors 

Rap tors 

Raptors 

Waterfowl 

Rap tors 

Waterfowl 

Waterfowl 

Waterfowl 

Waterfowl 

Raptor 'f./ 

Waterfowl 

Waterfowl 

Waterfowl 

Waterfowl 

Waterfowl 

Waterfowl 

Waterfowl 

Sandhill Cranes 

Waterfowl 

Waterfowl 

Waterfowl 

Rap tors 

Area 

Prudhoe Bay to Ivishak 
River 

Franklin Bluffs 

Sagwon Bluffs 

Saganavirktok River 
Bluffs near Lupine 
River mouth 

Slope Mountain 

Atigun River Valley 
area 

Galbraith Lake 

Upper Dietrich River 
Valley 

Cathedral lakes 

Jim River 

Kanuti River 

Ray River 

Yukon River to Delta River 

Hess Creek 

To lovana River 

Chatanika River 

Chena River to Saleha 
River 
Harding Lake 

Shaw Creek Flats 

Delta/Tanana River 
Junction 

Delta Junction area 

Paxson Lake to Tazlina 
River 

Willow Lake 

Robe Lake/Lowe River 
mouth 

Lowe River/Anderson Bay 

Primary Use 

Nesting 

Nesting 

Nesting 

Nesting 

Nesting 

Nesting 

Spring migra
tion 

Nesting 

Migration 

Nesting 

Nesting 

Migration, 
nesting 

Nesting 

Nesting 

Nesting 

Nesting 

Nesting 

Fa 11 concen
tration 

Nesting 

Wintering 

Spring and fall 
migration 

Nesting 

Nesting 

Spring and fall 
concentrations 

Nesting 

Perioc;.11 

June to August 

April to August 

April to August 

April to August 

April to August 

April to August 

May to June 

April to August 

May 

May to August 

May to August 

May to August 

April to August 

May to August 

May to August 

May to August 

May to August 

September to October 

May to August 

October to April 

late April to mid
May, September 

May to August 

May to August 

Apri 1 to May. 
September to October 

April to August 

Source: Herrming & Morehouse. 1976; ADF&G 1985. 1986a. 1986b; FPC 1976a 
ll The sensitive period for some areas may be expanded (March through August) if 

gyrfalcons or eagles are present. 
£! Scattered raptor nests (see Table 4.2.14-1). 
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Figure 3.2.13-1 Main Caribou Herds of Alaska Along the Proposed 
TAGS Pipeline Route and Cook Inlet-Boulder 
Point Alternative 
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considered to be very limited at present 
population levels. 

Musk oxen are found primarily to the 
east of the proposed TAGS route in the 
Arctic National Wildlife Refuge (ANWR), but 
individuals (usually bulls) and small groups 
have been seen in -recent years as far west 
as the Kuparuk and Prudhoe Bay oil fields 
and as far south as Galbraith Lake (Reynolds 
et al. 1985). From June to at least October 
1986, as many· as 18 musk oxen were observed 
repeatedly along the Sagavanirktok River 
north of Franklin Bluffs near where the TAGS 
line would pass. Musk oxen generally prefer 
riparian habitats during summer and fall, 
shifting ta windblown ridges and bluffs 
during winter and early spring and ta upland 
tussock areas during calving season. 

Moose reach the northern limit of their 
range on the Arctic Slope, having populated 
the region only during the last century. 
Coady (1980) estimated that about 2,000 
moose inhabited the Arctic Slope and 
considered the population to be stable or 
increasing slowly. Moose occur in highest 
density along the Colville River, but 
"sizable numbers" occur along some rivers 
east of the Colville (Coady 1980), including 
the upper Sagavanirktok, which is a winter 
concentration area (ADF&G 1986a). The 
proposed TAGS route would parallel this 
concentration area. Moose inhabit most 
arctic drainages wherever adequate stands of 
willow occur. The population is probably 
limited primarily by winter food supply and 
predation (BLM 1976). 

Dall sheep are found along the proposed 
TAGS route in the mountains of the Brooks 
Range north to Slope Mountain. The Atigun 
River valley is bounded on both sides by 
sheep winter range (ADF&G 1986a), and the 
Atigun Canyon below Galbraith Lake contains 
an important lambing area (BLM 1976). More 
than 300 sheep have been reported to use the 
Atigun River drainage from early winter to 
early summer. Lambing occurs from mid-May 
to mid-June (SLM 1976). In addition, two 
mineral licks are located near the floor at 
Atigun Canyon and are used by sheep in 
spring and early summer (DOI 1972); another 
lick is located on Slope Mountain (AOF&G 
1986a). 

3-62 

Brown bears (also called grizzlies) are 
distributed sparsely across the coastal 
plain, becoming more numerous in the 
foothills and valleys of the Brooks Range. 
Bears emerge from winter dormancy in April 
and May and spend considerable amounts of 
time during summer foraging and resting in 
river valleys and on hillsides. The 
Sagavanirktok and Atigun river valleys are 
concentration areas (ADF&G 1973). Bears 
enter winter dormancy in October and 
November (DOI 1972). Dens are usually dug 
in south-facing slopes in the foothills and 
mountains through which the proposed TAGS 
route passes. 

Wolves are present in very low densities 
in the arctic drainage area, probably due to 
illegal hunting (DOI 1972). They can occur 
anywhere along the TAGS route, as dictated 
by the availability of their primary prey 
(caribou and moose) but are more numerous in 
the foothills and mountains. Suitable natal 
den sites are very limited on the coastal 
plain, essentially restricting denning to 
well-drained south slopes farther inland in 
the foothills and mountains (Stephenson 
1974) through which the proposed TAGS route 
passes. · 

3.2.13.2.2 Birds 

More than 200 species of birds have been 
reported north of the Brooks Range divide 
(Pitelka 1974, Troy 1985). Nearly half 
probably frequent the coastal plain and 
Sagavanirktok River valley. Information in 
this section has been drawn from a number of 
references (DOI 1972; Pitelka 1974; Sage 
1974; FPC 1976a; Kessel and Gibson 1978; 
USACE 1984; Troy 1985). 

The avifauna of the coastal plain 
habitats crossed by the TAGS route is 
dominated by waterbirds, including loons, 
ducks, geese, swans, and shorebirds. The 
greatest species diversity occurs in 
wetlands between the Canning and Colville 
rivers (USACE 1980), the region in which the 
TAGS route is located. 

The Sagavanirktok River and Delta are 
among the first waters to open in spring and 
consequently are occupied by bird groups 
until other waters are free of ice. 
Existing road and pipeline systems in the 
Prudhoe Bay area have altered surface water 
patterns and snowmelt in some areas, also 
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influencing the distribution of birds (USACE 
1980). 

Four species of geese regularly breed 
along the TAGS route in this region. The 
only breeding colony of snow geese in the 
United States is found on Howe Island, on 
the Sagavanirktok River delta (USACE 1984). 
These snow geese use the area crossed by the 
TAGS route near the Sagavanirktok River 
valley and adjacent habitats along the 
Dalton Highway in spring, arriving in the 
latter half of May (Burgess and Ritchie 
1986). Brant nest in small colonies near 
the coast. Canada and white-fronted geese 
are more widespread and are also found 
nesting inland. Common duck species include 
northern pintail, American wigeon, old 
squaw, greater scaup, and common eider. 

Gulls and shorebird species are 
conspicuous in all arctic habitats crossed 
by TAGS. Coastal areas such as mudflats and 
beaches are used by staging dunlin, 
semipalmated sandpipers, and stilt 
sandpipers (USACE 1984). The most abundant 
breeding species on the coastal plain are 
the red phalarope, red-necked phalarope, 
semipalmated sandpiper, dunlin, and pectoral 
sandpiper (Truett et al. 1982). The density 
and diversity of shorebirds and waterfowl 
decreases considerably as the TAGS route 
enters upland tundra to the south. 

Seven species of raptors regularly occur 
along the TAGS route, as do ravens. 
Cliff-nesting raptors and ravens are 
concentrated along the Sagavanirktok River, 
especially on Franklin Bluffs, Sagwan 
Bluffs, and in the Atigun River valley. 
Rough-legged hawks are the most abundant 
species, but their numbers fluctuate 
markedly with numbers of microtine rodents, 
their primary prey. Nesting in the same 
areas are gyrfalcons and peregrine falcons. 
A few golden eagles nests are found on 
cliffs in the upper Sagavanirktok and Atigun 
river valleys (Roseneau et al. 1981). 

The threatened tundrius subspecies of 
the peregrine falcon traditionally nests on 
cliffs and foothills near the 
Sagavanirktok River. Prior to declines in 
the 1970s, six or seven sites probably were 
active annually along the Sagavanirktok (FWS 
1982). At least nine pairs were present in 
1986. Most peregrines arrive by mid-May and 
leave the region by late September. 
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Two owl species, the snowy owl and the 
short-eared owl, occur along the TAGS 
route. Snowy owls nest primarily on the 
coastal plain. Short-eared owls probably 
breed along the TAGS route. 

3.2.13.3 Yukon River Drainage 

3.2.13.3.l Large Mammals 

Moose are distributed throughout the 
region, occurring in a wide variety of 
habitats ranging from upland shrubs ta 
lowland spruce bogs, old burns, and riparian 
areas (AOF&G 1976a). Riparian habitats are 
often used intensively, especially during 
winter (FPC 1976a). The TAGS route crosses 
a number of lowland and riparian areas 
considered part of general concentration 
areas during calving season, rutting season, 
or winter (ADF&G 1973, 1986b; FPC 1976a). 

The proposed route largely avoids 
caribou ranges in this region. The Dietrich 
River has been used as a migration route in 
the past, and the route crosses the eastern 
portion of the WAH winter range from the 
Kanuti River north (DOI 1972; ADF&G 1986b). 
The area east of the Middle Fork of the 
Koyukuk River has been used as winter range 
by the Porcupine Herd in former years (FPC 
l976a). The Ray Mountain caribou herd is 
located west of the pipeline route just 
north of the Yukon River. This herd has 
been recognized by ADF&G (Valk.enburg, 
pers. comm.). It consists of between 500 to 
1,000 animals. The route touches the 
western portion of the historic winter range 
of the Steese-Fortymile Herd (estimated at 
15,000 caribou in 1986 [J. Davis, ADF&G, 
pers. comm.]), although that portion of the 
range has not been used since at least 1970 
(FPC 1976a). Along the Delta River the 
route parallels the eastern edge of the 
calving grounds of the Delta Herd (estimated 
at 7,500 caribou in 1986 [J. Davis, AOF&G, 
pers. comm.]); the Delta Herd winters west 
of the Delta River (AOF&G 1986b). 

Dall sheep occur near the proposed TAGS 
route along both sides of the Dietrich and 
upper Delta River valleys. In the former 
area at least five mineral licks have been 
located (ADF&G 1986b), and the route passes 
near lambing cliffs near Kuyuktuvuk and 
Nutirwik creeks (FPC l976a). Movements of 
sheep down to and across the valley bottoms 
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have been noted. Sheep are not known to 
cross the proposed route along the Delta 
River. At least one mineral lick is located 
east of the proposed route (ADF&G 1973). 
Windblown ridges and slopes, usually at the 
mouths of tributaries along major drainages, 
constitute important winter range for sheep 
in the mountains of interior Alaska (AOF&G 
1976a); the TAGS route passes through 
several such areas. Sheep are highly 
traditional in their use of summer and 
winter ranges and mineral licks. 

Bison were introduced near Delta in 1928 
and have become a popular, intensively 
managed game species. Herd size is 
maintained at about 275 (Townsend 1985). 
The proposed route would cross fall and 
winter range near Delta Junction, pass 
through summer range, and parallel the 
eastern edge of the calving area along the 
Delta River south of Donnelly (AOF&G 1973). 
Most bison calves are born during May. 

Brown bears are relatively common along 
the Dietrich River and the Middle Fork of 
the Koyukuk, which are concentration areas 
during spring and fall (ADF&G 1973, 1986b; 
FPC l976a). The upper Delta River in the 
Donnelly area has been identified as a 
spring and fall concentration area as well 
(AOF&G l986b). Brown bears occur only 
rarely in the lowland spruce forests near 
the Yukon and Tanana rivers. 

Black bears would occur along the TAGS 
route because they are widely distributed 
throughout the Forested portions of the 
Interior and may reach densities up to one 
per 10 to 20 square miles (DOI 1972). Black 
bears concentrate near berry patches, 
particularly in alpine and subalpine 
habitats. In late summer they tend to avoid 
extensive open tundra (ADF&G 1976a). Moist 
lowlands are commonly used in spring. 

During TAPS construction many 
carnivores, especially bears, interacted 
with camp and field-related activities to 
create a major human-carnivore problem. 
Direct feeding by workers, scavenging at 
dumpsites, and break-in within camps became 
serious problems. 

Wolves occur throughout the interior 
region in higher densities than in the 
Arctic. Moose is major prey species, and 
caribou and Dall sheep are taken 
opportunistically. Snowshoe hares are an 
important supplemental food in some years. 
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Active dens of adjacent wolf packs are 
usually established 15 to 25 miles apart. 
Wolves may range as widely as 20 miles from 
their dens during summer (AOF&G 1976a). The 
overall density of wolves in interior 
regions ranges from about one per 40 to one 
per 100 square miles (ADF&G 1976a). 

3.2.13.3.2 Birds 

Approximately 225 species of birds have 
been reported in interior Alaska; however, 
only 75 percent occur regularly (Kessel 
1986). Information for this region has been 
derived mainly from the DOI (1972), FPC 
(1976a), and Kessel and Gibson (1978). 

More than 30 species of loons, grebes, 
and waterfowl summer in interior Alaska 
(Kessel 1986). Dabbling ducks, including 
mallard, northern pintail, green-winged 
teal, American wigeon, and northern 
shoveler, are common nesting species. 
Diving ducks include lesser scaup, 
bufflehead, and goldeneyes. 
Drought-displacement of ducks from prairie 
and parkland potholes to northern wetlands, 
including interior Alaska, increases the 
number and variety of ducks in some years 
(Hansen and McKnight 1964). 

The principal goose species are Canada 
and greater white-fronted geese (King and 
Lensink 1971), which together probably 
number in the low tens of thousands 
throughout the Interior (FPC 1976a). 
Trumpeter swans nest in lowland lakes 
throughout the region; more than 300 of 
these swans, once considered an endangered 
species, have used the lower Koyukuk River 
valley in the spring (DOI 1972). 

The proposed TAGS route would cross 
productive waterfowl nesting habitat in the 
Kanuti Flats; the Ray, Tolovana, and 
Chatanika rivers; oxbows and ponds along the 
Chena and Saleha rivers; and morainal ponds 
near Donnelly Dome (DOI 1972). The route 
would also traverse several drainages that 
enter Minto Flats and the lower Koyukuk 
River, which are important waterfowl nesting 
areas. Besides these wetlands, the TAGS 
route crosses several agricultural fields 
near Delta Junction used by thousands of 
migrating waterfowl (Ritchie 1980). Many of 
these areas are heavily used by recreational 
and subsistence hunters. 
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Approximately half of the world 
population of lesser sandhill cranes passes 
through the upper Tanana River valley during 
spring and fall migrations (Kessel 1984). 
Daily counts in excess of 40,000 birds have 
been recorded near the TAGS alignment 
between Delta Junction and Donnelly Dome. 
Some of these birds nest in lowlands in 
interior Alaska, but most migrate to or from 
more important breeding grounds in western 
Alaska and Siberia. 

More than 20 species of shorebirds and 
gulls commonly nest in or migrate through 
the Interior. Lesser yellowlegs, solitary 
sandpipers, and common snipe are typically 
found in summer in wetlands interspersed in 
woodland habitats. Spotted sandpipers, mew 
gulls, and herring gulls are common along 
rivers. The upland sandpiper and lesser 
golden-plover are breeders in upland tundra 
areas near the Alaska Range. Other 
shorebirds, such as pectoral and 
semipalmated sandpipers and long-billed 
dowitchers, migrate through spring and fall. 

Nineteen species of raptors can be found 
on cliffs and in woodland habitats crossed 
by the proposed TAGS route. Cliff-nesting 
species include the·gyrfalcon, golden eagle, 
and peregrine falcon. Gyrfalcons and golden 
eagles are relatively common nesters in the 
Brooks Range and Alaska Range. Suitable 
cliff habitat for these species occurs along 
the upper Koyukuk and Delta rivers. 

The federally endangered anatum 
subspecies of the peregrine falcon has 
nested traditionally near the proposed TAGS 
route on the Yukon and Tanana rivers and on 
small tributaries of these rivers, such as 
the Saleha (USFWS 1982). Peregrines arrive 
in mid- to late April and depart by 
September. Active or formerly active aeries 
occur near the proposed TAGS crossings of 
the Yukon, Tanana, and Saleha rivers. 
Potential habitat occurs on the Jim and 
Koyukuk rivers (Roseneau et al. 1981). At 
least seven active aeries were reported on 
the Tanana River in 1970. In the same 
period seven aeries had been identified on 
the middle Yukon from Fort Hamlin to Tanana 
(FNS 1982). Significant declines in 
numbers of peregrines occurred after about 
1968, especially on the Tanana River. 
However, numbers and productivity have 
increased substantially; seven pairs were 
recorded along the Tanana between Tanacross 
and Fairbanks in 1986 (R. Ambrose, USFWS, 
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pers. comm.) several of which are in the 
vicinity of the proposed TAGS route. 

Bald eagles nest throughout the Interior 
but are especially common on the Tanana 
River upstream from Fairbanks. Most nests 
are in spruce and poplar trees along the 
river and the shorelines of floodplain 
lakes. Bald eagles attend nests by 
mid-May. A few birds regularly winter in 
the Big Delta area (Ritchie 1982). 

Four owl species are in residence, 
nesting in woodland habitats along the TAGS 
route: Great horned owl, northern hawk-owl, 
great gray owl, and boreal owl. Short-eared 
owls are common during migration and 
occasionally breed in the Interior, whereas 
snowy owls have been reported only during 
winter. 

3.2.13.4 Copper River Drainage 

3.2.13.4.l Large Mammals 

Caribou in the Copper River basin are 
distributed in the Nelchina Herd, currently 
estimated at about 30,000 animals, and the 
Mentasta Herd, estimated at about 3,000 
animals in 1983 (J. Davis, AOF&G, pers. 
comm.). Both herds are increasing. The 
TAGS route transects the eastern portion of 
the Nelchina Herd's winter range, and some 
spring and fall migration occurs across the 
route. The Mentasta Herd is distributed to 
the east of the TAGS route on the northern 
flanks of the Wrangell Mountains but may 
winter as far west as the TAGS route. The 
calving grounds of both herds are located 
well away from the route (ADF&G 1985). 

Moose are common in this region, and the 
proposed route passes through calving and 
winter concentration areas in the lowlands 
of the Gulkana River drainage (ADF&G 1973, 
1985). Seasonal migrations occur across the 
proposed TAGS route (Van Ballenberghe 
1977). This population, like that of the 
Yukon River region, is important for both 
subsistence and sport hunting. 

Dall sheep inhabit the southern Alaska 
Range and the northern portions of the 
Chugach Range near the proposed TAGS route 
as well as the Wrangell Mountains to the 
east. The route approaches sheep habitat 
most closely in the Tonsina area near two 
mineral licks (ADF&G 1985). Dall sheep are 
found primarily on the northern flanks of 
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the Chugach Mountains due ta heavy 
accumulations of snow on the south side of 
the range (AOF&G 1976b). 

Brown bears occur in relatively high 
densities in the region, primarily in upland 
tundra areas and river valleys in the 
foothills and mountains of the Alaska and 
Chugach ranges. Concentration areas have 
been identified near Paxson, used for 
denning, intensive spring activities, and 
feeding salmon spawning streams (primarily 
the upper Gulkana River) in late summer and 
early fall (AOF&G 1973). Intensive spring 
use by both species of bears has been noted 
in the Klutina and Copper river valleys 
south of Copper Center, and brown bears 
probably den in the area just east of and 
parallel to the Capper River in that 
vicinity (AOF&G 1973). 

The bison populations along the proposed 
route consist of small groups that have 
become established in several localized 
areas as a result of transplants'from 
elsewhere. The proposed TAGS route would 
transect the range used by bison in the 
Delta area, and possibly in the Chitina 
and Copper River areas; however, these 
bison populations range primarily on the 
east side 0£ the Copper R1 ver and TAGS fllOuld 
be located on the west side. 

Black bears are uncommon to rare in 
northern portions of the Copper River 
drainage but are quite common in the 
southern portion, particularly in the 
foothills of the Chugach Mountains (ADF&G 
l976b). 

Wolves are distributed throughout this 
region from lowland spruce forests to 
mountain valleys and slopes. Densities are 
comparable with those in the Yukon River 
drainage, although hunting and trapping 
pressure (both legal and illegal) currently 
exerts a limiting effect on numbers in the 
region. 

3.2.13.4.2 Birds 

The Copper River drainage contains many 
species of birds common to either the Yukon 
River drainage or the Lowe River drainage 
(DOI 1976). The habitats are typical of 
interior taiga (Kessel and Gibson 1978). 
About 120 species occur along the proposed 
TAGS route in this region. Kessel et al. 
(1967) described birds and habitats found 
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along the Richardson Highway From Delta 
Junction to Valdez. 

Areas of good waterfowl habitat are 
found along the Gulkana River between and 
including Surrmit and Paxson lakes, thaw 
lakes between Hogan Hill and Glennallen, 
Willow, and Pippin lakes, and ponds adjacent 
to the Tonsina and Little Tonsina rivers 
(DOI 1972). Greater scaup, green-winged 
teal, American wigeon, and mallard are the 
principal duck species nesting in this area 
(King and Lensink 1971). Lakes in the 
Gulkana River-Glennallen area and the 
Tazlina-Klutina area also constitute 
important trumpeter swan nesting habitat. 
In 1968 nearly 600 adult and immature swans 
were observed in late summer surveys in the 
lowlands of the Copper River-Nelchina Basin 
region (DOI 1972). Spring concentrations of 
swans have been identified in several areas, 
most notably along the Copper River east of 
Gulkana (ADF&G 1985). 

Bald eagles are common nesting raptors 
along the Gulkana and Copper rivers. 

3.2.13.5 Prince William Sound Drainage 

3.2.13.5.1 Large Mammals 

The only three species of hooved mammals 
that occur along this portion of the TAGS 
route are moose, mountain goat, and Sitka 
black-tailed deer in the Lowe River-Valdez 
Arm vicinity (Roberson 1986). Black bears, 
brown bears, and wolves are present, 
although wolf density is quite low due to 
the relative scarcity of ungulate prey. 

Moose in this region are limited to the 
lower 25 miles of the Lowe River valley. 
The population is small and will likely 
remain so because of the restricted amount 
of habitat available (Gusey 1978). 

Mountain goats occur throughout the 
coastal mountains ringing northern Prince 
William Sound and are found as far north as 
the southern Wrangell Mountains. Although 
they are present from the Tonsina area south 
along the TAGS route, they are considered 
abundant only in the mountains to the east 
of Valdez Arm (AOF&G 1976b). Goats summer 
high in steep alpine habitats, moving to 
lower elevations and wind-blown areas as 
snow accumulates during winter. Young are 
born in late May and early June in alpine 
cliff habitat. 
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Brown and black bears are considered to 
be the most important large mammals along 
the proposed corridor, concentrating in 
lowlands and tidal flats in spring, moving 
up mountain slopes as new-growth vegetation 
becomes available later in the season. 
Bears tend to concentrate along salmon 
spawning streams, such as Robe Lake, in late 
sunmer (ADF&G 1973). Berries are important 
foods late in the season, and at that 
time bears concentrate in the vicinity of 
berry patches. 

3.2.13.5.2 Birds 

More than 200 species of birds have been 
recorded in the North Gulf Coast-Prince 
William Sound region (Isleib and Kessel 
1973), which includes coastal forest, 
alpine, subalpine, and marine environments. 
Many of these species however, are uncommon, 
or are most abundant in the area of the 
Copper River delta. Nearly 150 species of 
birds can be found in the Lowe River area 
(DOI 1972). 

Bald eagles congregate along the Lowe 
Rive~ in large numbers in fall and winter 
during salmon spawning. The species nests 
regularly in the Lowe River-Valdez area (DOI 
1972); one nest is located near the proposed 
LNG terminal site (YPC 1986). 

At least 15 species of seabirds commonly 
occur in Prince William Sound (Isleib and 
Kessel 1973). Four small seabird colonies, 
including a black-legged kittiwake and 
Arctic tern colony at Shoup Bay, occur in 
Valdez Arm (Sowls et al. 1978); Anderson Bay 
is within the foraging range of birds 
nesting at those colonies. 

Other waterbirds, including ducks, 
loons, and gulls, also use the area, 
especially during the winter months, when 
large numbers of sea ducks and dabbling 
ducks concentrate to feed in nearshore 
areas. Major feeding areas include Solomon 
Creek, Allison Point, and Island Flats (EPA 
1979). 

Migrating geese, ducks, and shorebirds 
stop at tidal and marsh areas in and near 
Anderson Bay during spring and fall 
migration (EPA 1979). However, the major 
staging grounds for millions of shorebirds 
and waterfowl on the Pacific Flyway occur 
farther to the east, on the Copper River 
Delta (Isleib and Kessel 1973). Th~s, the 
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regional importance of Anderson Bay as a 
migration stop. 

3.2.14 Threatened. Endangered, and Other 
Protected Species 

Several species listed as threatened or 
endangered inhabit areas near the TAGS route 
or right-of-way during some part of the 
year. All threatened, endangered, 
protected, or candidate species which might 
occur near the route, including the marine 
nearshore areas of the Beaufort Sea and 
northern Prince William Sound are listed in 
Table 3.2.14-1, along with other species of 
significant interest. 

Of the endangered marine species, the 
gray whale is present in the Beaufort Sea in 
such small numbers that they are considered 
rare. Bowhead whales are common in the 
Beaufort Sea, but they typically pass the 
Prudhoe Bay area farther offshore. Bowhead 
whales have been recorded inshore of the 
30-foot contour west of Barter Island 
during the fall migration (Ljungbea.d 
1987). Whales are discussed more fully in 
Subsection 3.2.10, Marine Environment. 

· The Eskimo curlew is listed as an 
endangered species but is probably extinct 
in Alaska, having not been sighted in Alaska 
since the late 1880s. Therefore, there is 
little likelihood any will occur along the 
Sagavanirktok River, part of its former 
range. 

The threatened Arctic peregrine falcon 
nests and feeds along the cliffs and 
foothills near the Sagavanirktok River. As 
many as 9 nesting pairs have been 
recorded in the area from Prudhoe Bay to the 
foothills of the Brooks Range, with 
concentrations being recorded from the 
Franklin and sagwon Bluffs area on the 
east side of the Sagavanirktok River. 
General nesting areas of peregrines present 
along the route are discussed in Subsection 
3. 2.13, Wildlife. . 

The endangered American (anatwn) 
peregrine is a different subspecies than 
the Arctic (tundriusJ peregrine. The 
American peregrine nests in interior Alaska, 
primarily along the Yukon and Tanana 
rivers and their tributaries. The anatwn 
race of peregrines may also occur as a 
migrant or breeding bird in the Copper River 
region. 
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Gray, fin, and humpback whales may be 
present in and around northern Prince 
William Sound and use the Valdez Arm area as 
a summer feeding grounds, eating marine 
phytoplankton, zooplankton, squid, and small 
fish. Humpback and fin whales forage in the 
·northern sound in small groups containing 
both.calves and cows. Gray whales migrate 
past the area in March through June and 
again rrom November through January. 

The Aleutian Canada goose is an 
endangered species and may migrate along the 
coast in the area near and just off shore of 
Valdez. They are not expected to occur in 
the project area and are therefore not 
listed in Table 3.2.14-1. 

Bald eagles are not threatened or 
endangered in Alaska. but they and their 
nests· are protected by several federal 
statutes. Bald eagles and their nests are 
common in the Valdez area. There are known 
nest sites along the Lowe River floodplain 
and the Anderson Bay area of Valdez Arm. 
Bald eagles nest at low to moderate 
densitjes in the interior and Copper River 
basin as well. 

There are no threatened or endangered 
plant species along the proposed TAGS 
route. However, several plant species are 
limited in their distribution, and to avoid 
becoming listed as endangered, are given 
special consideration (Murray 1981) 
along the route and are identified in Table 
3.2.14-1. These species are not formally 
designated as threatened, but due to their 
scarcity BLM has adopted a policy to provide 
special consideration. 

3.2.15 R~creation, Aesthetics. and 
Wilderness 

3.2.15.l Recreation 

The proposed TAGS project to Anderson 
Bay involves no federal lands within 
national conservation system units. 

Recreational opportunities along the 
proposed TAGS route include such seasonal 
and year-round activities as hiking, 
hunting, sport fishing, camping, 
sightseeing, climbing, boating, floating, 
kayaking, skiing, snow machining, dog 
mushing, flying, cycling, swimming, 
photography, wildlife viewing, ice-skating, 
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berry-picking, and recreational mining. 
Outdoor activities depend on weather, time 
of year, and access. Since the route 
parallels year-round highways (Richardson, 
Dalton, Elliott), access to the corridor 
area is generally good. The area away from 
the existing Dalton Highway and TAPS 
facilities is a vast wilderness stretching 
from the Canadian Border on the east to the 
Chuchki Sea more than 300 miles away on the 
west. Lack of roads and developed trails, 
private land, and difficult terrain may 
hinder more extensive use. Aircraft, boats, 
and all-terrain vehicles offer considerable 
off-road access during certain times of the 
year. Such use is very heavy all along the 
route during the September hunting season. 

The North Slope and Brooks Range are 
most used during summer for wilderness-type 
recreation. Lakes within the area have been 
popular for fishing for many years. Guides 
operate out of Prudhoe Bay, Galbraith Lake, 
and Sagwon airstrip during the fall. Gates 
of the Arctic National Park and Preserve is 
within hiking distance of the Dalton 
Highway; the Arctic National Wildlife Refuge 
(ANWR) also provides recreational hiking, 
fishing and wilderness opportunities, mostly 
for fly-in hunters and campers from 
Oeadhorse. The gold towns of Wiseman and 
Coldfoot are of historical interest. The 
Dalton Highway has limited public 
facilities, and state access permits are 
required for all private or commercial 
traffic above the Dietrich River. There 
is a small camping area where the Arctic 
Circle crosses the Dal ton Highway. The 
caribou season in this area (Unit 26) is 
liberal, allowing hunting nine months of the 
year, although with firearms shooting is not 
permitted within 5 miles of the Dalton 
Highway, hunting with a bow is allowed with 
certain restrictions. 

The Yukon River area provides access to 
Kanuti and Yukon Flats National Wildlife 
refuges. The Yukon River and its 
tributaries provide popular water recreation 
use, especially for moose hunters during 
September. A public boat-launching 
racility is present in the vicinity 0£ the 
Yukon River bridge. Berry-picking and 
hunting are common activities all along the 
Dalton Highway during fall. 

Recreational use of the area south of 
the Yukon River to Fairbanks is heavy. 



Table 3.2.14-1 Threatened, Endangered or Candidate Species, 
and Bald Eagles 

Species Status Location/Comment 

MARINE MAMMALS 

Bowhead whale Endangered Corrmon in nearshore 
Beaufort Sea during fall 
migration. 

Gray whale Endangered Occasional in Prince William 
Sound and Rare in Beaufort 
Sea 

Fin whale Endangered Occasional in summer in 
northern Prince William 
Sound 

Humpback whale Endangered Fairly common in spring and 
surrmer in Prince William 
Sound 

BIRDS 

Eskimo curlew Endangered Probably extinct in Alaska 

Arctic peregrine falcon Threatened Present north of the Brooks 
Range and nest in the 
Sagavanirktok River during 
the sunrner 

American peregrine falcon Endangered Nest ·along the Yukon and 
Tanana Rivers and 
tributaries and possibly in 
Prince William Sound 

Bald eagle Federally Conman near Valdez and 
protected occurs in areas along 

rivers in the Copper and 
Tanana River drainages 

PLANTS 

Yukon Aster Category 2 Found along the upper 
(Aster ~ukonensis) Candidate Koyukuk River 

Arctic Pennycress Category 2 Well-drained alpine slopes 
(Thalspi arcticum) Candidate and gravel inactive river-

beds on North Slope 

Erigeron muirii Category 3 Well-drained gravel foot-
Candidate hills north of Brooks 

Range 
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Livengood, a gold mining center, offers 
historical interest. The Talovana River is 
popular for canoeing. The area is also 
popular for road hunters, fishermen, river 
floating, and berry-picking in the fall. 

A popular, undeveloped rock-climbing 
area known as Grapefruit Rocks exists along 
the Elliot Highway and has been 
recommended for future legislative 
designation as a public reserve in the 
Tanana Basin Area Plan. The area is also 
used to some extent for picnicking, 
overnight camping, and cross-country 
skiing. Other popular outdoor use areas are 
the Wickersham Dome within the White 
Mountains National Recreation Area, the 
Chena Lakes Recreation Area managed by the 
PNSB and the Chena River State Recreation 
Area managed by the DNRIDOPOR. 

The Chatanika River State Recreation 
Area 1s in the vicinity of the TAGS project, 
and the Chatanika state Recreation River 
(proposed) is crossed bq the TAGS route. 

Fairbanks offers most urban amenities 
and necessities as well as tourist points of 
interest. Along the Richardson Highway 
south of Fairbanks the Tanana and Saleha 
rivers are important for recreation, as are 
several large lakes (Quartz, Birch, and 
Harding). Public camping areas are 
available at Harding Lake, Quartz Lake, Lost 
Lake, and at Delta Junction. 

Donnelly Dome, a low, rounded hill not 
far south of Delta Junction, receives 
considerable use by hikers. A public 
camping facility is available at Donnelly 
creek. The state campground on 
Fielding Lake is heavily used because it 
is close to the highway. Additionally, 
on the Richardson Highway, Black Rapids 
Glacier and the Isabel Pass area offer 
scenic views. 

Fishing is a popular recreation all over 
the region, principally because several 
high-large lakes (e.g., Paxson and Summit) 
offer quality fishing opportunities. 
Public camping is available on Paxson Lake 
and at the Gulkana River; both are used 
heavily by salmon sport fishers. There is 
also considerable fly-in fishing ta nearby 
lakes. 'l'here is increased recreational 
use at Fielding Lake-Summit Lake areas. 
'!'here is a state-owned campground at 
Fielding Lake and the Fielding Lake area is 
recommended for future legislative 
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designation as a State Recreation Area in 
the Tanana Basin Area Plan. Portions of 
the Nelchina Caribou Herd cross the 
Richardson Highway in the Sourdough area 
south of Delta during fall migration, and 
hunters often congregate there in September. 

The Gulkana and Delta rivers are 
designated under the Wild and Scenic Rivers 
Act but not in the area of the proposed TAGS 
crossings. Public camping is available at 
Sourdough creek on the Gulkana, a popular 
area for grayling fishing. camping is also 
available near the Gulkana airport. 

The Tazlina River is used by canoeists 
who put into the Little Nelchina River from 
the Glenn Highway and float down the Tazlina 
River to the Richardson Highway bridge. The 
Klutina, Tonsina, and Little Tonsina 
rivers are also used recreationally for 
fishing and floating. The Tiekel is also a 
popular fishing stream, but its flow is 
usually too low for floating. Public 
camping is available on the Little Tonsina 
and Tiekel rivers. 

Squirrel Creek Campground, a state 
recreation site, is found near the junction 
of the Richardson and Edgerton highways. 
.Numerous other camping and scenic viewpoints 
are available between Glennallen and 
Worthington Glacier National Landmark. The 
Wrangell-St. Elias National Park and 
Preserve lies immediately east of the 
highway in this area. The Worthington 
Glacier State Recreation site, within 
walking distance of the road, has more 
visitor days than any other site in the 
Copper River basin. 

Nineteen miles east of Valdez on the 
Richardson Highway and in the Chugach 
National Forest is Keystone Canyon, a scenic 
2.6-mile-long, deep gorge by the Lowe 
River. The Lowe River through Keystone 
Canyon is popular with experienced 
white-water kayakers when the river is high 
in May, June, and July. Below the canyon, 
the river becomes a wide, braided stream. 

A whitewater raft and kayak guiding 
service operates out of Valdez, providing 
regular runs in the 5-mile section of the 
Lowe River running through the Keystone 
Canyon. The peak season is July through 
August. 

Recreational services available in 
Valdez include charter fishing boats, tours 
of the Solomon Gulch Hatchery and TAPS 
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Marine Terminal, and sightseeing by charter 
airplanes and boats to Columbia Glacier. 
There are the major fishing contests in 
Valdez during the summer. All of Prince 
Nilliam Sound, and a portion of Port Valdez 
including Anderson Bay receive heavy use by 
salmon anglers. 

The Prince William Sound and Port Valdez 
areas are highly significant outdoor 
recreation sites, not only because of the 
availability of numerous scenic and . 
recreational resources, but also due to 
their proximity to the railbelt area with 
more than half the state's population. 
Outstanding natural resources, accessibility 
from the Anchorage metropolitan area, and 
availability of high-quality recreation 
lands within the Chugach National Forest 
provide a setting favoring continued rapid 
growth of recreational use. 

State parks, forests, game refuges, 
and recreational sites/areas crossed by or 
within 5 miles of the proposed TAGS route to 
Anderson Bay are identified in Table 
3.2.15-l. This table includes 17 existing 
and 8 proposed facilities. Table 3.2.lS-2 
i~entifies existing federal recreational 
areas. 

Valdez is continuing to expand and 
exploit the areas natural beauty and natural 
deep ship harbor and is on several 
commercial tour routes that utilize bussing 
from Anchorage, two large tour boat 
operators based in Valdez, luxury cruise 
lines scheduling stops in Valdez, many 
one-day cruise boats and ferries depart 
daily, and numerous private boats and 
rental, including the popular barefoot 
cruises originate in Valdez harbor. Sites 
such as the Alyeska Marine Terminal, 
Columbia Glacier, and beautiful Prince 
Nilliam sound are located in the vicinity of 
Valdez. 

·.3.2.15.2 Aesthetics 

North of the Yukon River, Alaska is a 
vast wilderness except for the presence of 
oil production and related transportation 
facilities and a few isolated conununities. 
Although man's impact has not been totally 
absent, it has been localized. The area is 
typically pristine and natural. South of 
the Yukon, populated areas, the highway, and 
the pipeline share the same corridor space. 
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Over the entire route, background views, 
except for the TAPS and the highway, are 
relatively untouched by human activity. 

Visual resources along the route are 
outstanding, including vistas of North Slope 
tundra, limestone hills, and vast river 
floodplains, the Brooks Range, including 
Atigun Pass, Sukakpak Mountain, Castle 
Mountain, and Galbraith Lake. The Alaska 
Range, including Summit and Paxson lakes, 
and the Chugach Range, including Thompson 
Pass, Blueberry Lake SRS, Worthington 
Glacier, Keystone Canyon, and Prince William 
Sound, with its infinite variety of fiords, 
recreation, and wildlife viewing, offer 
first-class aesthetic resources. 

In 1973 Alyeska prepared a comprehensive 
report on the aesthetics of the TAPS project 
(APSC 1973). The report presents major 
aesthetic criteria that have been used to 
identify aesthetically sensitive areas and 
discussed how the criteria are applied to 
prevent and mitigate disturbance of 
sensitive viewsheds along the route. 

Since the proposed TAGS route 
essentially parallels the TAPS route and 
also involves large-diameter pipeline 
construction, the TAPS criteria and 
aesthetics plan should be generally 
applicable to both projects. This plan 
(ASPC 1973) is hereby referenced for a more 
comprehensive discussion on aesthetics of 
the proposed route. 

Several of the recreational sites 
mentioned are formally designated recreation 
areas and are eligible for special 
protection. Possible disturbance to one of 
these sites is covered in the environmentRl 
consequences section. 

3.2.15.3 Wilderness 

Public lands north of the 68th parallel 
associated with the general route of TAGS 
have been designated by congress as an area 
that BLM is to evaluate existing wilderness 
values and to recommend to congress which 
areas, if any, should be included in the 
National Wilderness Preservation System. 
The overall report on this area is being 
prepared by BLM and will be available for 
public review and comments during the late 
spring or early sununer 1987. 



Table 3.2.15-1 State Parks. Forests. Game Refuges. and 
Recreational Sites/Areas Along Anderson Bay Route 

Existing/ 
Name of Area TAGS Milepost Proposed 

Tanana Valley State Forest 397-404 (crosses) 
497-512 (crosses) 

Existing 

Grapefruit Rocks 413 (crosses} Proposed 

Chatariika River State Recreation Area 434 (w/in 5 mi-east} Existing 

Chatanika Stae Recreation River 433-434 {crosses) Proposed 

Chena Hot Springs Winter Trail 451 (crosses) Proposed 

Quartz Lake State Recreation Site 522 {w/in 5 mi-east) Existing 

Big Delta State Historic Site 525 {w/in 5 mi-west) Existing 

Delta State Recreation Site 533 (w/in 5 mi-west) Existing 

Donnelly State Recreation Site 561 (w/in 5 mi-west) Existing 

Fielding Lake Recreation Site 597-600 {w/in 5 mi-west) Proposed 

Ory Creek State Recreation Site 673 (w/in 5 mi-east) Existing 

Squirrel Creek State Recreation Site 710 (w/in 5 mi-east) Existing 

Little Tonsina State Recreation Site 724 {w/in 5 mi-west) Existing 

Worthington Glacier 
State Recreation Site 759 (w/in 5-mi west) Existing 

Blueberry Lake 736 {crosses) Existing 

Shoup Bay State Marine Park 796 (w/in 5 mi-north) Existing 

NOTE New Table in FEIS 

Land Use Plan 
Needs Modification 

to Authorize 
TAGS Project 

No 

Yes 

NA 

No 

No 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

No 

NA 

Table 3.2. 15-2 Existing Federal Recreation Areas along the Anderson Bay Route 

Name of Area 

Arctic National Wildlife R~fuge (FWS) 

Gates of the Arctic National Park and Preserve {NPS) 

Gates of the Arctic National Park and Preserve (NPS) 

White Mountains National Recreation Area (BLM} 

Delta National Wild and Scenic River {BLM) 

Gulkana National Wild and Scenic River (BLM) 

Gulkana National Wild and Scenic River (BLM) 

NOTE New Table in FEIS 
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TAGS Milepost 

137-162 within 5 miles W 

150-160 within 5 miles E 

174-250 within 5 miles E 

355-360 within 5 miles W 

270-595 within 5 miles E 

630-635 within 5 miles E 

645-647 within 5 miles E 
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During 1980, the BLll ma.de a special 
non-wilderness assessment of 4.7 million 
acres associated with the proposed ANGST 
route and .2 million acres associated with a 
proposed high voltage electric power line 
south of Del ta Junction. BLll subsequently 
determined, after public involvement and 
notice in the Federal Register, that l.S 
million acres of the 2.5 million acres of 
.federal ownership under BLH management in 
the special assessment area no longer 
contained wilderness value. This 
non-wilderness determination reflected their 
proximity to the existing TAPS facilities, 
existing Dalton, Elliott, Steese and 
Richardson Highways and the various 
settlements, mining areas and other related 
intensive land uses (BLH, 1980). TAGS is 
located within these previously classified 
non-wilderness areas between Prudhoe Bag and 
Hiller creek south of Delta Junction. 

The pref erred routing of TAGS in the 
vicinity o£ TAPS Pump Station No. 3 ('l'AGS 
mileposts 95 and 110) involve lands where 
BLH is prohibited .from authorization any 
change to existing wilderness values until 
Congress takes .final action. Accordingly, 
YPC has identified an optional routing that 
avoids these lands. 

3.2.16 Cultural Resources 

The following discussion provides a 
brief historical perspective on the 
territory of the different Alaska Native 
groups and some of the cultural history of 
the TAGS route. 

The proposed TAGS pipeline would pass 
through the traditional territory of several 
Alaska Native peoples. In the Valdez Area 
the coastal fringe and adjacent mountains 
were home to the Chugachmiut, the 
southernmost Eskimo group in Alaska. 
Farther north, across the Copper River basin 
between Thompson Pass and Isabel Pass, the 
proposed pipeline route traverses the 
ancestral territory of the Ahtna, an 
Athapaskan group. The lands from Isabel 
Pass north to a paint a few miles beyond the 
Yukon River belonged to the Tanana, another 
Athapaskan group. The Koyukan 
Athapaskan's traditional territory, in the 
19th century extended eastward to the 
Niseman and Stevens Village area (Clark, 
1981). Nhile the distant Athapaskan 
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liguistic neighbors, the Kutchin, occupied 
the territory north of them to at least the 
Brooks Range divide. Though the Kutchin 
also hunted and camped beyond the divide in 
prehistoric and early historic times, the 
territory from the mountains to the arctic 
coast was home to the Inupiat (northern 
Eskimo). 

The proposed TAGS route would not only 
pass by cultural resource sites reflecting 
the activities of these peoples, but also 
sites created by their immediate and more 
distant ancestors and those representing the 
presence of earlier people who may not have 
been culturally or genetically related to 
them. Cultural resources sites located as a 
result of archaeological surveys testify to 
at least 11,000 years of human activity in 
the area to be traversed by the proposed 
pipeline. 

Many archaeological investigations have 
been conducted in the general vicinity of 
the pipeline to answer specific research 
questions, for example, Alexander's (1969) 
work in the Galbraith Lake region. The 
results were a relatively intensive survey 
of an area to be crossed by the pipeline. 
The primary cultural resource site survey of 
the pipeline route, however, was that 
associated with construction of TAPS. This 
route roughly parallels and is very close ta 
the route proposed for TAGS. Investigations 
along the TAPS route began in the summer of 
1970 and extended through the 1971 field 
season, at which point legal and technical 
difficulties delayed further work until 
1974. The early effort focused on surveying 
the entire pipeline corridor and excavation 
of cultural resource sites discovered in 
locations where disturbance by construction 
activities seemed certain (Cook 1971). 
Field activities in 1974 and 1975 
concentrated on clearance of construction 
areas, which involved additional surveys and 
in some cases excavation (Cook 1977). 

The other major survey far cultural 
resource sites in the vicinity of the 
proposed TAGS route was that conducted in 
preparation for construction of the ANGTS 
(Shinkwin and Aigner 1979). The first field 
season (1978) was spent on that portion of 
the proposed route from Delta Junction to 
the Yukon border, but from 1979 through 1981 
archaeological survey efforts were expanded 
on the portion of the proposed pipeline 
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route paralleling both the TAGS and TAPS 
routes from Delta Junction north to Prudhoe 
Bay. Other than TAPS and ANGTS surveys, 
relatively little archaeological work has 
been done along the proposed TAGS corridor, 
except small-scale surveys have been 
conducted in some localities. (See, for 
example, (Lobdell 1981) for citations of 
work in the Prudhoe Bay area) and 
site-specific clearances have been conducted 
by DNR for DOT/PF. 

Table 3.2.16-1 summarizes the results of 
the various cultural resource site surveys 
conducted in the vicinity of the corridor. 
It lists the number of known sites (both 
prehistoric and historic), as entered in the 
Alaska Heritage Resource Survey site 

Table 3.2.16-l 
Cultural Resource Sites Listed on the AHRS 

Site Inventory for the USGS Quadrangles 
Traversed by the Proposed TAGS Pipeline 

Beechey Point 
Sagavanirktok 
Philip Smith 

Mountains 
Chandalar 
Wiseman 
Bettles 
Livengood 
Fairbanks 
Big Delta 
Mount Hayes 
Gulkana 
Valdez 

S I T E S 
10-Mile 

Total TAPS ANGTS Corridor 

36 3 0 2 
59 8 3 13 

325 50 38 94 

22 2 11 13 
207 9 11 42 
101 48 15 79 
171 12 26 112 
225 0 5 11 

95 0 2 41 
329 3 N/A 130 

99 5 N/A 32 
233 28 N/A 75 

inventory, by USGS 1:250,000 quadrangle and 
the total sites known to be present within a 
10-mile-wide corridor centering on the TAPS 
pipeline as constructed. The totals shown 
must be considered strictly provisional as a 
wide range of factors affects the accuracy 
of the actual number listed for this area on 
the AHRS roster. For example, Cook (1977) 
reported that 323 sites were located in the 
northern four construction sections of the 
TAPS pipeline, but for various reasons only 
132 were entered into the AHRS inventory. 

The great majority of sites discovered 
during these surveys are shallow scatterings 
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of lithic debris derived from stone tool
manufacturing activities by ancient people. 
Many did not contain culturally or 
temporally diagnostic artifacts, but even 
these sites can provide significant data on 
land and resource utilization patterns. 
Stratified sites, sites with culturally 
and/or temporally identifiable artifacts, 
sites with good preservation of organic 
materials, and sites with features (hearths, 
tent rings, cache pits, etc.) are also known 
from the corridor. Such sites possess even 
greater potential for helping to explain the 
past human history of Alaska. 

Several sites either listed or proposed 
for the National Register are found along or 
adjacent to the proposed TAGS route. These 
include the following: 

Gallagher Flint Station - a national 
historic landmark that is a 12-acre 
site located in the Upper 
Sagavanirktok River Valley near the TAGS 
route. 

Mosqu~to Lake Site - Proposed as a 
national historic register site on the 
east side of Galbraith Lake. 

Sourdough Lodge - a national historic 
landmark in the vicinity of Gulkana. 

Gakona Roadhouse ~ a national historic 
register site at approximately 
milepost 135 of the Glen Highway 
on the 'Pok cutoff. 

Keystone Canyon Railroad Tunnel - a 
proposed national historic landmark in 
Keystone Canyon. 

It is difficult to formulate an acceptable 
cultural historical sequence for the entire 
corridor or even for specific areas. 
However, the BLM's Draft RMP/EIS for the 
utility corridor has given special 
consideration because of the high 
significance of these national register 
properties for the following areas (see 
Table 3.2.16-2). Broad-scale treatments 
such as that by Dumond (1977) dealing with 
Eskimo and Aleut prehistory are far too 
generalized to allow understanding of the 
specific cultural events characterizing the 
human history of the corridor area. 
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Table 3.2.16-2 
Potential National Register Sites in 

the General Vicinity of TAGS 
North of the Yukon River 

....!!!!- -- .!!.!! .J!!!- lleoort 

u:r-azz bland , .... 3,500 11:U4 
llT-421 Gr11l111t 111gtl m 7Cl:ll; 
IET-OSZ 1'1• ,.int H19ft liil1 pc 
l'SM-027 l'UCll IHgtt 500 70:112; 
~ 11.•13 111.- m ?'1:114 
ttSM-05I ...... ICllOI» lttga m S1111911ter. now 
l'SM-OtQ Rt!Molt 111glt m S11u911uir • 1tOte1 
PSIM72 1121 Higa 200 f1a14 ftOW 
PSM-073 111p "''" 150 Sl 1u9t1teP. notes 
PSIM74 Attgua 11 ltfp m Wilson; Jsa 81 :12 
l'SM-075 At191111 #3 M19ft m Wilson 
PSIM71 At191111 ;z H1gtt m Wilson 
PSIM!Z "' 113•2 Ht9ll m f1a14 nous 
PSIMH At1 91111 90T'IJ9 Higa m IC:un&. not.ft. 
~ s.,.,., ..... "'"' 10,aoo 7Cl:ll7 
SM-415 S.t-1 ~ S-ZI Higa 15 70:123 

!owe•: Ut11f1\r Cof'l'140t" • DP1f1: RHOllf'Ct ,._NftllltllC Jl1an alH& EIS 
(Au9US1: 1917) 

Regional syntheses are invariably based upon 
the individual researcher's interpretation 
of the uneven archaeological record. 

In northern Alaska the proposed pipeline 
corridor passes through territory occupied 
for at least the past 1,500 years, and 
perhaps as many as 4,500 years, depending on 
how one reads the archaeological record, by 
peoples ancestral to the modern Inupiat (Gal 
and Hall 1982). The more recent 
representatives of this sequence would be 
those people exhibiting the complex of 
cultural characteristics archaeologists 
refer to as Western Thule (or Late 
Prehistoric Eskimo) and Birnirk. Moving 
back in time the Ipiutak, Norton, Charis, 
and Denbigh complexes also are represented 
by sites in the area. In late prehistoric 
times ancestors of the modern Kutchin 
Athapaskans ranged over the northern flanks 
of the central Brooks Range. Their distant 
ancestors may have occupied the region in 
much earlier times. People represented by 
the Tuktu complex, and at other sites 
spanning several thousand years in time 
where the tool inventory includes 
lancelolate as well as notched projectile 
points, have tentatively been identified as 
Indian (under the rubric "Northern Archaic 
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Tradition") by some archaeologists. The 
earliest human occupation of northern 
Alaska, possibly as early as 11,000 years 
ago, was by people (American Paleoarctic 
Tradition and perhaps other complexes) 
utilizing a tool technology based on the 
manufacture of lithic blades • 

The prehistory of the Interior, from the 
Brooks Range crest south to Ahtna country, 
is also poorly understood, primarily because 
relatively few sites have been located and 
tested or excavated. Based on the data 
available in the mid-1970s, Cook (1975) 
placed known sites from this area into three 
broad occupational categories: 1) historic 
or late prehistoric occupations (spanning 
the Christian Era), definitely Athapaskan in 
nature; 2) an older cultural stratum (dating 
roughly between the time of Christ and 7000 
to 8000 B.C.) which might or might not be 
early or ancestral Athapaskan but had strong 
affinities to cultural expressions found 
further north; and 3) a vaguely defined 
earlier period about which there was little 
agreement on the part of archaeologists. 
Recently Aigner (1986), reviewing the 
prehistory Interior from the viewpoint of 10 
more years data acquisition and a slightly 
different theoretical perspective, reached 
substantially the same conclusions. She 
believes that ancestral Athapaskans arrived 
in Alaska sometime between 14,000 and 9,000 
years ago sustained by a prominent 
microblade technology, and the subsequent 
cultural history of the Interior was marked 
by gradual adaptation to changing climatic 
conditions and local circumstances. Humans 
may have entered Alaska earlier, perhaps 
between 35,000 and 25,000 years ago, but 
evidence of their presence in the Interior 
has yet to be found. 

Evidence of prehistoric human occupation 
in the area of the proposed pipeline's 
southern terminus, in what was historic 
Chugachmiut country, is even scantier. The 
few excavations undertaken at sites in the 
general area suggest that ancestors of the 
historic Chugachmiut have inhabited the 
region for at least 2,000 years (de Laguna 
1956; Workman 1977). 

Thus, the known cultural resource sites 
in the vicinity of the proposed TAGS 
pipeline corridor offer a glimpse of the 
human past across a tremendous span of time 
and space, allowing tentative understanding 
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of the nature of human adaptation over time 
to the challenges posed by the Alaska 
environment. 

3.2.17 Subsistence 

3.2.17.l Introduction 

Subsistence is the harvest of fish, 
wildlife, vegetation, and other natural 
resources far noncommercial purposes. 
ANtLCA Section 803 defines "subsistence 
uses" as the customary and traditional uses 
by rural Alaskan residents of wild, 
renewable resources for direct personal or 
family consumption as food, shelter, fuel, 
clothing, tools, or transportation; for the 
making and selling of handicraft articles 
out of non-edible byproducts of fish and 
wildlife resources taken for personal or 
family consumption; £or barter, or sharing 
£or personal or £amJ.lg or £amJ.ly 
consumption; and for "customary trade." 
It includes activities associated with the 
harvesting, processing, consumption, and 
distribution of these resources. Alaska 
Natives and many non-Native rural residents 
have traditionally participated in 
subsistence activities. Subsistence use of 
fish and wildlife and the regulations 
governing it are determined on an 
area-by-area basis by the State Boards of 
Fish and Game using specific criteria. The 
major considerations are whether or not a 
particular area is rural and has a history 
of subsistence use of specific fish and 
wildlife species. 

The statutory definition 0£ 
subsistence is as £allows: Alaska Statute 
16.05.940(28) defines •subsistence fishing• 
as •the t:aking 0£, fishing £or, or 
possession 0£ £ish, shellfish, or other 
£isheries resources bg a resident domiciled 
in a rural area 0£ the st:ate £or subsistence 
uses with gill net, seine, £ish wheel, long 
line, or other means de£1.ned by the Board 0£ 
Fisheries.• Alaska Statute 16.0S.940(29) 
defines •subsistence hunting• as •the taking 
of, hunting £or, or possession 0£ game by a 
resident domiciled in a rural area 0£ Che 
state £or subsistence uses by means defined 
by the Board 0£ Game.• 

Alaska Statute 16.05.940(24) defines 
•resident• as •a person who for the 
preceding 12 consecutive months has 
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maintained a permanent place 0£ abode in 
the state and who has continually maintained 
a voting residence in the state •••• • 

Alaska Statute 16.05.940(9) defines 
•domicile• as •the true and. permanent home 
0£ a person £ram which the person has no 
present intention 0£ moving and to which the 
person intends to return whenever the person 
15 aNag; domicile may be proved. by 
presenting evidence acceptable to the boards 
or fisheries and game.• 

Alaska Statute 16.05.940(25) defines 
•rural area" as •a community or area 0£ the 
state in which Che noncommercial, customary, 
and traditional use 0£ £ish or game for 
personal or £amJ.ly consumption is a 
principal characteristic 0£ the economy of 
the community or area." The Boards 0£ 
Fisheries and Game have ma.de and will 
continue to make, decisions about which 
areas of Che state are rural. 

Taken together, 1 t is clear that these 
definitions preclude nonresidents £rom 
engaging in subsistence hunting or fishing 
under state laN.. Likewise, Alaska residents 
living in temporary construction camps 
almost certainly could not show that such 
camps were their domiciles. Alaska 
residents legitimately domiciled in rural 
communities would be qualified to hunt and 
fish under state subsistence regulations; 
however, large population increases or 
shifts in the economies of rural communities 
might cause such communities to lose their 
"rural area• status. 

The Native peoples of Alaska have 
pursued subsistence as a way of life for 
generations. Subsistence contributes to the 
economy, social structure, cultural 
traditions, nutrition, and identity of those 
who participate in it. The foundation of 
their sociocultural systems is the 
utilization of the natural environment and 
its biological resources. Subsistence foods 
constitute a significant portion of the diet 
of Native communities, particularly in 
smaller villages where imported foods are 
not readily available or are very 
expensive. Subsistence and employment 
contribute to the overall village economy. 

Subsistence harvest patterns are 
seasonal, responding ta biological cycles, 
proximity of resources, environmental 
conditions, and ease of travel and access. 
These patterns have a historical basis and 
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have been modified with the establishment of 
permanent settlements. Most rural 
communities rely on specific subsistence 
resources to varying degrees, depending on 
their abundance, seasonal distribution, and 
proximity. 

T.he area affected by the proposed TAGS 
project has been divided into five 
subregions for the purpose of discussing the 
distribution of subsistence resources and 
community harvest activities: l) the North 
Slope Borough; 2) the Northern Corridor; 3) 
the Fairbanks-Delta Junction area; 4) the 
Glennallen-Copper Center; and 5) 
Valdez-Tatitlek (Figure 3.2.2-1). 

A concept somewhat related to 
subsistence is "personal use" of fish and 
wildlife resources, primarily fish. Under 
state fish and game regulations, certain 
specific fisheries are opened for "personal 
use" harvest of fish, usually by dipnet, 
fishwheel, or set gill net. Harvest is 
limited to a specific number of fish per 
family member. Some of these popular 
fisheries are located along the proposed 
route. 

J.2.17.2 North Slope Borough 

The portion of the route within the 
North Slope Borough lies approximately 
between TAGS MP O and 160. Three NSB 
communities use this area of the route for 
subsistence activities--Nuiqsut, Kaktovik, 
and Anaktuvuk Pass. The Natives in this 
area are primarily Inupiat Eskimo, and their 
uses of the region's resources coincides 
with traditional Eskimo uses. 

A brief discussion of the general 
subsistence activity patterns of Nuiqsut, 
Kaktovik, and Anaktuvik Pass a.re provided 
below: 

Nuiqsut 

Caribou represents both the single most 
available food source and the greatest 
harvest from one source. However, its 
availability is not stable and fluctuates 
with changes in population and migration 
patterns. Caribou are hunted when available 
year round; al though major harvest 
activities center a.round spring and the 
early fall. Hoose are harvested during the 
fall months, and furbea.r:ers are harvested. 
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during the winter and spring months. 
Marine mammals a.re also a significant 
component of subsistence. The fall harvest 
of bowhead whales has great cultural 
significance; seal and polar bear a.re 
harvested during the fall, winter, and 
spring. Other important resources utilized 
include freshwater fish (exploited during 
the entire year) and birds. 

Hunting for caribou and moose occurs by 
snowmobile during fall, winter, and spring 
months. Traditional harvest areas include 
portions of the project route. Fish 
harvests are concentrated at: traditional 
fish camps during the summer months; ice 
fishing occurs closer to the village. 

Kaktovik 

Kaktovik is located approximately 70 
miles east of Prudhoe Bay. Kaktovik 
residents depend primarily on caribou, 
sheep, bowhead whale, seal, polar bear, 
fish, furbearers, waterfowl and other 
birds. For the most pa.rt primary harvest 
area.s are located east of the Yukon Pacific 
project, although hunting far caribou, seal, 
and sheep can bring residents into areas 
potentially affected by the project~ 
Caribou are hunted summer, fall, and winter: 
:sheep primarily during the winter; bowhead 
whale during the fall; seal year around; 
polar bear during the fall, winter, and 
spring; furbearers during the winter: and 
waterfowl primarily during spring and summer 

Anaktuvik Pass 

'!'h.e subsistence emphasis for Anaktuvik 
Pass is on caribou; like Nuiqsut, caribou 
availability is not :stable and rluctuates 
with changes in population and migration 
patterns. Caribou a.re hunted when 
available, although hunting occurs in spring 
and fall peaks coinciding with migration. 
Sheep is also a seasonally important 
component of diet, hunted more intensively 
during the fall but available year around. 
Other important resources include moose 
(year-round with a fall peak), grizzly bear 
(spring through fall), furbearerslsmall 
mammals (year round), and birds and fish 
(year round). 

Resources are harvested in a broad area 
or the Brooks Range, including a portion or 
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the Yukon Pacific route. Access to 
resources is provided primarily by snow 
machine, when snow cover permits. ATVs are 
also wsed. 

3.2.17.2.l Availability of Subsistence 
Resources 

Because the area around these three 
North Slope communities encompasses a 
diverse range of terrain that ranges from 
marine waters to the Brooks Range, residents 
utilize a variety of subsistence resources 
(Woodward-Clyde 1984). 

Marine manvnals are important NSB 
subsistence resources and include seal 
(ringed, bearded, and spotted), walrus, 
polar bear, and beluga and bowhead whale. 
Seals are hunted by boat during the summer 
and on the ice during the winter and 
spring. Polar bears are usually taken 
opportunistically, although they can be the 
specific object of hunting on the ice during 
the winter and spring. Bowhead whales are 
hunted by boat with shoulder gun "harpoons" 
during their spring and fall migrations; 
belugas are taken opportunistically in 
conjunction with other activities. 

Terrestrial mammals hunted for 
subsistence include caribou, black bear, 
moose, brown bear, Dall sheep, and 
hare. Caribou are hunted when present, 
primarily in the late spring through early 
winter. Moose are primarily taken in the 
fall near Nuiqsut and in winter in 
Kaktovik. Dall sheep are hunted in both 
spring and fall. Furbearers are hunted and 
trapped during winter. Access to hunting 
areas is by boat during open water and snow 
machine when snow cover permits. 

Hunting for seabirds, game birds, 
small mammals, waterfowl, and gathering 
bird eggs occurs during the late spring, 
summer, and early fall. 

A variety Of fish contribute to the 
subsistence diet, including salmon, char, 
cisco, grayling, whitefish, lake trout, 
and some species of marine fish. Fish are 
taken year-round, both in coastal waters by 
boat and at traditional campsites on rivers 
and the coast. Gill nets are used both in 
open water and under the ice; rod and reel 
is also a popular method. 

Various plant resources for food and 
other needs, including berries, roots, 

seeds, fuel wood, and construction materials 
make up the last category of subsistence 
resources. Harvest of these resources is 
frequently done in conjunction with other 
subsistence activities. 

The distribution and proximity to 
villages of many of these resources is 
seasonally limited. In particular, caribou, 
bowhead whales, and specific waterfowl are 
present only during certain phases of 
migration. The location of other resources, 
such as polar bear and fish, depends on 
seasonal utilization of habitat (e.g., 
summer ice pack, overwintering areas). 

3.2.17.3 Northern Corridor Communities 

The northern corridor area runs from 
TAGS MP 160 to 420 and is used for 
subsistence activities by seven 
communities: Nolan/Wiseman, coldfoot, 
Livengood, Bettles/Evansville, 
Allakaket/Alatna, Stevens Village, Rampart, 
and to a lesser extent Minto. Several of 
these convnunities are traditionally Northern 
Athapaskan; the .others are the result of 
mining activities or highway and TAPS 
maintenance activities. The £allowing 
descriptions of community subsistence are 
general in nature and summarize mare complex 
harvest patterns. 

3.2.17.3.l Availability of Subsistence 
Resources 
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Five major types of subsistence 
resources are utilized by northern corridor 
communities along the proposed route (BLM 
1987): 

Hunting for moose, caribou, bear, Dall 
sheep, hare, porcupine, game birds, 
muskrats, and a variety of 
waterfowl; 

Fishing for salmon, ~har, cisca, 
grayling, several species 0£ 
whitefish, burbot, sheefish, and pike; 
and other varieties of fish; 

Trapping various furbearers, including 
beaver, marten, lynx, fox, wolf, 
wolverine, marmot, and others; 
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Collecting various plant resources for 
food and other needs, including berries, 
roots, seeds, fuel wood, and 
construction materials; 

Utilization of water resources for 
drinking or food processing needs. 

Caribou have been historically important 
to residents of the subregion, although 
relatively recent shifts in caribou 
migration patterns have altered use somewhat 
(ADF&G 1986). They are harvested from fall 
through spring, depending on distribution. 
Access to harvest areas is provided by boat 
during open water and snow machine when snow 
cover permits. 

A high percentage of households in the 
region participate in moose hunting {AOF&G 
1986), harvested from September through 
March. Access to harvest areas is by boat 
along rivers, sloughs, and lakes; snow 
machine; all-terrain vehicle; and on foot. 

Black bear are hunted during April, 
May, and the late summer and £all 
months, usually opportunistically in 
conjunction with other activities •. Up ta 
half the households in some communities 
participate in bear hunting (AOF&G 1986). 

While Dall sheep are still a culturally 
preferred food, harvests have been reduced 
in recent years, partly due to the 
difficulty of access and time and effort 
involved. Some Bettles and Allakaket/Alatna 
residents travel between 130 and 150 miles 
by riverboat to hunt sheep (ADF&G 1986). 

A high percentage of households in the 
region participate in fishing activities, 
depending on specific location. Chinook, 
chum, and coho salmon are the most important 
subsistence fish in this region. They are 
harvested from June through September, 
primarily with set gill nets and £1sh 
wheels. Fishing is a group activity that 
takes place at traditional fishing 
campsites. Whitefish are also a major fish 
resource, taken in the summer incidentally 
to salmon, early spring and late fall with 
small-mesh gill nets, and winter under 
the ice. Inconnu {sheefish), pike, burbot, 
and grayling are also harvested. Access to 
fishing sites is by boat during the 
open-water months and by snow machine 
during the winter. 
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Waterfowl and small game make an 
important contribution to subsistence 
resource consumption. Ducks, geese, grouse, 
and snowshoe hare are most commonly 
harvested, often in conjunction with other 
activities. Waterfowl are harvested in May 
through June and September, and hare are 
hunted year-round. 

Nolan/Wiseman 

Located on the Koyukuk River along the 
proposed TAGS route, Nolan/Wiseman is a 
historic mining community. Subsistence uses 
in the area include trapping along the 
Koyukuk River and its tributaries and moose 
hunting, fishing, and wood gathering (SLM 
1987). 

Livengood 

Livengood is a historic mining community 
located just east of the TAGS route at 
Milepost 395. Subsistence uses are probably 
similar to Nolan/Wiseman, and include 
trapping, moose hunting, fishing, and 
wood gathering. 

Bettles/Evansville 

The Bettles/Evansville community 
(actually two adjacent communities) is a 
regional transportation and service hub 
located 30 miles west of the TAGS route; 
Evansville is predominantly Native, and the 
majority of Bettles residents are non-Native 
(Marcotte and Haynes 1985). Participation 
in employment is greater than in more 
traditional Native communities. Moose are 
the largest single source of protein in 
household diets. Though the availability of 
caribou has been low in recent years, 
harvest levels should increase with greater 
availability. Waterfowl, snowshoe hare, and 
black bear are also harvested. Fish provide 
a relatively small, though still important, 
component of diet than in other 
communities in the subregion. Hunting and 
trapping activities are common along the 
Middle and North Forks of the Koyukuk River 
and its tributaries. 
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Allakaket/Alatna 

Located 190 miles northwest of Fairbanks 
and west of the TAGS route Allakaket and 
Alatna are on opposite banks of the Koyukuk 
River. Fishing is an important subsistence 
activity. Fish comprise a substantial 
portion of the diet. Salmon is the major 
species harvested. As in Bettles/
Evansville, moose is an extremely important 
source of protein. Sheep hunting is 
culturally important to residents, despite 
the distance and effort involved. Caribou 
and bear are often taken in conjunction with 
this activity. Near the TAGS route, 
residents hunt and trap along the Kanuti 
River and the South Fork of the Koyukuk 
River. Fishing and hunting also occurs on 
portions of Fish and Bonanza creeks (BLM 
1987). 

Stevens Village 

Stevens Village is a traditional 
Athapaskan community located 20 miles up the 
Yukon River from the TAGS crossing. 
Important subsistence activities include 
fishing; hunting of moose, waterfowl, and 
small game; trapping; and berry picking. 
Fishing occurs primarily at traditional fish 
camps. Salman is an important component of 
diet, and chinnok, chum, and coho salmon 
harvested. Portions of the pipeline 
corridor are used for all of these 
activities, particularly the Ray River 
drainage (R. King, pers. com., 1987). 

Rampart 

Rampart is a traditional Athapaskan 
community located approximately 30 miles 
down the Yukon River from the TAGS 
crossing. Subsistence patterns are similar 
to those of Stevens Village. The majority 
of subsistence uses by residents occur 
outside the utility corridor area (BLM 
1987). Some trapping and moose hunting use 
may take place along Hess Creek, portions of 
Isom Creek, and the Yukon River in the 
vicinity of the crossing. 

Minto 

Located off the highway to Manley Hot 
Springs, the traditional Athapaskan 
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community of Minto is somewhat more 
distant from the TAGS route than other 
communities discussed. The harvest of 
subsistence resources, including northern 
pike, sheefish, and black bear, occur 
along the Yukon River, which is heavily 
used by Fairbanks area residents. Moose, 
salmon, waterfowl, and small game are an 
important component of the diet. In 
addition to portions of the utility 
corridor, residents utilize the Tanana 
River and its tributaries and the area 
between the community and the Elliott 
Highway for subsistence activities. 

3.2.17.4 Fairbanks-Delta Junction 
Communities 

This subregion is located between MP 420 
and 560 of the TAGS route. Unlike the areas 
to the north, the Fairbanks-Delta Junction 
communities are more urban in their 
orientation, with greater participation in 
wage employment and the cash economy. They 
are not classified as a rural subsistence 
use area by the Joint Board of 
Fisheries and Game and are not 
economically or culturally tied ta pursuit 
of subsistence activites, although some 
residents participate in subsistencelike 
activities and personal use fisheries. This 
portion of the TAGS route contains three 
major communities: Fairbanks, North Pole, 
and Delta Junction. Smaller communities 
such as Fox, Saleha and Big Delta are 
also included in the area discussed. 

3.2.17.4.1 Availability of Subsistence 
Resources and Community Use 
Patterns 

Particular subgroups within the 
Fairbanks area participate in subsistence 
activities. In 1980 approximately 3,000 
Alaska Natives resided in the Fairbanks 
North Star Borough (ADF&G 1986). 
Subsistence salmon fisheries at the Yukon 
River Bridge and on the Tanana River near 
Fairbanks are heavily utilized; 
hO'f/lfever, they are scheduled to be 
reclassified as personal use fisheries later 
this year. In 1984 there were 308 
subsistence permits issued for this fishery 
and a harvest of 8,632 fish. 
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3.2.17.5 Glennallen-Copper Center Communities 

Located between TAGS MP 560 and 760, 
this subregion contains six communities: 
Paxson/Sourdough, Gakona, Gulkana, 
Glennallen, Copper Center, and Upper 
Tonsina. Similar to the northern corridor 
subregion, this area is a mix of traditional 
Athapaskan communities, regional service 
centers, and highway/pipeline maintenance 
camps. Subsistence patterns are further 
influenced by readily available road access. 

In addition to subsistence activities, 
several of the rivers in the subregion 
support popular personal use fisheries. 

3.2.17.5.l Availability of Subsistence 
Resources 

Fish harvests are the most important 
subsistence activity in the subregion. 
Sockeye salmon constitute the majority of 
the harvest (ADF&G 1985). Salmon are 
harvested from June through September using 
fishwheels, dipnets, and rod and reel. 
Fishwheels are by far the predominant 
method, particularly in the southern 
two-thirds of the subregion. Fiv~ major 
f.ishwheel sites involving 42 fishwheels are 
located on the Copper River in the vicinity 
of the proposed TAGS pipeline (Stratton 
1982). Fishwheel sites have been 
traditional, and entire households 
participate in the effort, although 
participation has been increasing in recent 
years. Grayling, trout, and burbot are also 
harvested. Access to subsistence sites is 
by road and boat. 

Moose are highly valued subsistence 
resources. They are hunted during fall 
months using highway vehicles, off-road 
vehicles, airplanes, and boats. Due to ease 
of highway access there has been significant 
competition for moose between subsistence 
and sport hunters. Over the past few years 
subsistence hunting allocations have been 
changed to help ensure an adequate 
subsistence harvest (AOF&G 1985). 

Caribou have been a historically 
important subsistence resource, but 
population declines in both the Nelchina and 
Mentasta herds over the last two decades 
have restricted hunting to allow for an 
increase in herd size. Recent increases in 
caribou populations and changes in 
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subsistence hunting seasons have allowed a 
fall caribou subsistence hunt. Access to 
hunting areas is similar to that discussed 
above for moose. 

Other subsistence resources include 
small game, furbea.rers, waterfowl, 
grouse, and berries. Spruce and birch are 
used for firewood and home construction. 

3.2.17.5.2 Personal Use Fishery 

The Copper River is a very popular 
personal use dipnet fishery for sockeye, 
chinook, and coho salmon. Nearly 4,000 
permits were issued for this fishery in 
1987. Individuals are allocated up to 
20 fish, and households up to 40 
fish (ADF&G 1985). Many nonlocals 
participate in the fishery. Approximately 
35 percent of the permits issued in 1983 
went to Anchorage residents. Currently, the 
most popular location for dipnetting is just 
outside of Chitina to the east of the TAGS 
route. 

3.2.17.5.3 Community Use Patterns 

Paxson/Sourdough 

Located at approximately MP 647 of 
the TAGS route, Paxson/Sourdough is a 
non-Native community with a predominantly 
wage employment and cash economy. Primary 
subsistence activities include hunting for 
moose, caribou, black bear, and sheep; 
fishing for salmon and other fish; hunting 
small game and waterfowl; and harvesting 
plants and berries. Based on surveys in 
1982-83, the harvest of big game contributed 
58 percent of the mean household harvest of 
wild resources, followed by fish (37 
percent), small game (8 percent) and plants 
and berries (5 percent) (AOF&G 1985). Mean 
household harvest was about 441 pounds. 

Gakona 

Gakona is located on the Tok Cutoff at 
the conjunction of the Gakona and Copper 
rivers. Primary subsistence activities are 
generally similar to those of 
Paxson/Sourdough but with greater 
participation in the subsistence salmon 
fishery. Based on surveys in 1982-83, the 
harvest of fish contributed 69 percent of 
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the mean household harvest of wild 
resources, followed by big game (24 
percent), small game (4 percent), and plants 
and berries (3 percent) (ADF&G 1985). Mean 
household harvest was 614 pounds. 

Gulkana 

Gulkana is located on the Richardson 
Highway, just south of the Tok Cutoff. It 
has a mix of the traditional subsistence and 
cash economy. Primary subsistence 
activities are similar to those of 
Paxson/Sourdough. Overall household 
participation in subsistence is lower than 
many of the other communities in the 
subregion. Based on Alaska Department of 
Fish and Game surveys in 1982-83, the 
harvest of fish contributed 62 percent of 
the mean household harvest of wild 
resources, followed by big game (29 
percent), small game (5 percent), and plants 
and berries (5 percent) (ADF&G 1985). Mean 
household harvest was about 320 pounds. 

Glennallen 

Glennallen is the regional service and 
transportation hub and· is predominantly 
non-Native with a employment and·cash 
economy. Per-household participation in 
subsistence activities is among the lowest 
in the subregion. Primary subsistence 
activities are similar to those in Gulkana. 
Based on surveys in 1982-83, the harvest of 
fish contributed 54 percent of the mean 
household harvest of wild resources, 
followed by big game (40 percent), small 
game (5 percent), and.plants and berries (5 
percent) (ADF&G 1985). Mean household 
harvest was about 305 pounds. 

Copper Center 

Copper Center is the Native regional 
center and exhibits a mix of the traditional 
subsistence and cash economy. Primary 
subsistence activities are similar to those 
Gakona but with a higher household 
participation in the subsistence salmon 
fishwheel fishery. The 1983 harvest of fish 
contributed 83 percent of the mean household 
harvest of wild resources, followed by big 
game (11 percent), plants and berries (5 
percent), and small game (2 percent) (ADF&G 
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1985). Mean household harvest was about 383 
pounds. 

Upper Tonsina 

The Upper Tonsina area includes the 
community of Tansina and some scattered 
residences in its vicinity around Chitina 
(30 miles from Tonsina) and Kenney Lake 
(12 miles from Tonsina). Primary 
subsistence activities are similar to those 
of Gulkana. According to AOF&G the 1983 
harvest of fish contributed 58 percent of 
the mean household harvest of wild 
resources, followed by big game (31 
percent), plants and berries (6 percent) and 
small game (5 percent) (ADF&G 1985). Mean 
household harvest was about 305 pounds. 

Valdez-Tatitlek Communities 

south of MP 760 to the proposed 
LNG terminal at Anderson Bay (MP 796.5), 
the area is sparsely populated and 
contains only two communities: Valdez and 
Tatitlek. Valdez has a wage employment and 
cash economy. Subsistence activities by 
residents are minimal. Tatitlek, located 
on Prince N1lliam sound, is a traditional 
Chugach Eskimo community that is oriented 
towards coastal subsistence activities. 

3.2.17.5.4 Availability of Subsistence 
Resources and Community Use 
Patterns 

Tatitlek 

Tatitlek is not located on the TAGS 
route, but could be affected by related 
tanker traffic. Though no detailed 
subsistence surveys of Tatitlek have been 
completed, reliance on subsistence resources 
is similar to those of other corridor 
areas. A wide variety of subsistence 
resources is available throughout the year, 
unlike interior locations. Harvest 
activities of residents tend to be oriented 
to use of relatively nearby marine and 
coastal areas. Access to resources is 
primarily by boat. 

Major subsistence resources include 
fish, marine mammals, deer, and waterfowl 
and bird eggs. Salmon are harvested from 
May through September; marine fish such as 
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herring, halibut, and rockfish are harvested 
year-round. Invertebrates such as crab and 
clams are generally available throughout 
most of the year. Deer are hunted from 
September through December, and ducks and 
geese are hunted during the same time 
period. Seal and sea lions are hunted 
year-round. 

3.3 

3.3.l 

REPRESENTATIVE COOK INLET-BOULDER 
POINT ALTERNATIVE 

Introduction 

The following subsections describe the 
existing environment of the representative 
Cook Inlet-Boulder Point alternative to the 
proposed TAGS project from a point just 
south of Livengood to the Boulder Point site 
on the east side of Cook Inlet. The 
discussion of disciplines is in the same 
order as found in Subsection 3.2 for the 
proposed action. 

3.3.2 Socioeconomics 

3.3.2.1 Regional Socioeconomic Conditions 

About 20,000 people live along the Cook 
Inlet-Boulder Point alternative route· from 
Livengood to Boulder Point. North of Cook 
Inlet· the only major developments in this 
area since 1970 have been: (1) expansion of 
the highway-oriented business due to the 
completion of the George Parks Highway 
between Anchorage and Fairbanks; and 
(2) expansion of coal-mining activity at the 
Usibelli Mine near Healy. Most residents 
live in small rural settlements along the 
main transportation corridors. 

The following section gives a brief 
overview of existing socioeconomic 
conditions in three designated regions in 
the Cook Inlet-Boulder Point alternative 
corridor: (1) Parks Highway area north of 
the Matanuska-Susitna Borough, (2) corridor 
communities in the Matanuska-Susitna 
Borough, and (3) corridor communities in the 
Kenai area. Table 3.3.2-1 gives population 
summaries for each area. Section 3.5.17 
describes the environment between Livengood 
and Nenana. 

3-83 

3.3.2.2 Parks Highway Area 

In 1986 the George Parks Highway area 
between Nenana and Cantwell had a population 
of about 1,900 persons--about the same as in 
1970. During TAPS construction the only 
significant impact in this area was 
increased highway and railroad traffic. 
Nearly all of the inhabitants in this area 
live on or within a few miles of the highway 
or rail line. Nenana and Anderson are the 
only incorporated municipalities in this 
area. 

Nenana is on the Parks Highway about 55 
road miles southwest of Fairbanks. With an 
estimated 552 residents in 1986, Nenana 
functions primarily as a transportation and 
service center for the area south of 
Fairbanks. Nenana is about 40 percent 
Native and is the only corridor community 
with a high percentage of Native residents. 

Nenana has a small retail and service 
sector. Residents rely on Fairbanks for 
most goods and services. A 1981 study found 
that Nenana residents drove to Fairbanks an 
average of five times per month during 
summer and· about twice per month during 
winter. · 

In addition to· highway connections ta 
the state's primary population centers, 
Nenana also has rail and barge service. 
Most r,ail freight to Nenana is petroleum 
products, which are barged from Nenana to 
interior villages along the Yukon and Tanana 
rivers. Nenana is one of only four 
permanent dry cargo loading and unloading 
facilities on the Yukon/Tanana rivers 
system. The Interior's largest barge 
operator is located in Nenana, and 
approximately 32,000 tons of freight crosses 
the Nenana dock annually bound for 
villages. The community's major employers 
are the barge company and the Yukon-Koyukuk 
School District headquarters, which 
administers schools in 10 interior 
communities. 

Anderson, 21 miles south of Nenana, is 
adjacent to the Clear Air Force Station 
(AFS)--an early warning missile site. A 
1986 city census enumerated 397 residents in 
the community and 378 at Clear AFS for a 
total population of 775. In 1986 Clear AFS 
accounted for nearly 75 percent of the 
community's employment. 



Table 3.3.2-1 Population Summary Cook Inlet-Boulder Point Alternative 

Location Within Alternative Corridor 1970 1980 1986 

Parks Highway Area 
Nenana 497 470 552 
Anderson 362 517 397 
Clear Air Force Station 426 400 378 
Healy, Suntrana, Usibelli 469 443 434 
McKinley Park 26 60 59 
Cantwell 98 89 87 

Subtotal 1,878 1, 979 1,907 

Matanuska-Susitna Borough 
Talkeetna area 216 708 1, l 00 
Montana Creek area 927 1, 023 1,700 
Wi 11 ow 38 139 232 

Subtota 1 1, 181 1,870 3,032 

Kenai-Peninsula Borough 
Kenai 3,533 4,324 6,546 
Soldotna 1,202 2,320 3,668 
Nikishka area 2,997 3,747 4,885 

Subtotal 7,732 10,391 15,099 

TOTAL 10,791 14,240 20,038 

Sources: 1970 and 1980 U.S. Census, Alaska Department of Community and 
Regional Affairs, City of Nenana, City of Anderson, Kenai-Peninsula 
Borough. 
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The Healy area, about 56 miles south of 
Nenana, estimated 434 residents in 1986, 
residing in Healy, Suntrana, or Usibelli. 
The mainstay of the local economy is the 
Usibelli Coal Mine, which ships coal on the 
Alaska Railroad to Fairbanks and to Seward 
for export to South Korea. Other major 
employers in the Healy area are the Golden 
Valley Electric Association coal-fired 
generating plant and the Railbelt School 
District. 

About 60 persons, primarily National 
Park Service employees and their families, 
live at Denali National Park and Preserve. 
Most of the others living along the corridor 
depend on tourism for their cash income. 
Cantwell, a highway service community with a 
1986 population of 87, is located about 30 
miles south of Denali Park near the juncture 
of the Denali and Parks highways. 

3.3.2.3 Matanuska-Susitna Borough 

About 3,000 people live along the 
alternative route in the northern 
Matanuska-Susitna Borough. There are no 
incorporated cities in this area, but there 
are numerous small settlements. The largest 
is Talkeetna, which had an estimated 441 
residents in 1986. The Talkeetna area 
population is estimated at 1,100. About 
1,700 people live south of Talkeetna near 
Montana Creek, and about 232 people live in 
Willow. 

3.3.2.4 Kenai Area 

The last 50 miles of the corridor is in 
the Kenai Peninsula Borough. There are 
three governments in the Kenai area portion 
of the corridor--the Kenai Peninsula 
Borough, the City of Soldotna, and the City 
of Kenai. In 1986 an estimated 15,099 
persons lived in the Kenai/Soldotna/Nikiski 
area, which accounts for about a third of 
the population within the borough. 

In contrast to other portions of the 
corridor the Kenai area has a diversified 
economic base with a well-developed retail 
and service sector. As shown in Table 
3.3.2-2, between 1980 and 1986 total 
employment in the borough rose from 8,550 to 
11,141, an increase of 30 percent. 

In addition to petroleum, the major 
employers in the Kenai area are local 
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government, retail trade, and service 
businesses. All sectors have grown more 
than 60 percent since 1980. The Kenai area 
economy is very oriented toward the oil and 
gas industry, not only because of Cook Inlet 
petroleum exploration and development, but 
also because a significant percentage of the 
local labor force have worked on Alyeska 
pipeline and North Slope petroleum 
projects. Many oil field services 
businesses are also located in Kenai. 

Tourism and fishing-related businesses 
are also important contributors to the local 
economy during the summer months from May to 
September. The Kenai River and several 
other rivers on the peninsula are extremely 
heavily used by sport fishermen and 
recreationists from all over the world. 
They fish for salmon, steelhead, and halibut 
offshore and use the locally accessible 
beaches for some of the finest clamming in 
the world. Some weekends as many as 10,000 
people may pass through Soldotna pursuing 
recreation on the peninsula. 

Commercial set-net operations on the 
eastern side of the inlet also contribute 
mil~ions of dollars to the local economy. 

3.3.3 Land Use and Ownership 

The pipeline route to Cook Inlet would 
be constructed primarily on federal and 
state lands in the more remote areas such as 
from Livengood to Nenana and Willow to 
Boulder Point. However, along much of the 
Parks Highway, regional, borough, and 
private landholdings are interspersed among 
the federal and state holdings. Clear Ai.r 
Force Station would be traversed adjacent to 
the highway. Homesteading and numerous 
state land sales to Alaska residents have 
occurred in this area. Some of these would 
be crossed or closely approached by the 
pipeline and the compressor stations. 

In the Minto Flats area south of 
Livengood, sport and subsistence hunting 
and fishing are the primary land uses. 
Minto Flats ha:, been proposed as a State 
Game Re£uge, and the enabling legislation is 
in the Legislature. Along t:he Tanana River 
the route traverses the Tanana Valley state 
Forest. From Nenana to Willow the route 
would be adjacent to the Parks Highway and 
the Alaska Railroad corridor, the primary 



Table 3.3.2-2 Kenai Peninsula Borough Employment by Industry 
1980 and 1986 Comparisons 

% Change 
Industrx 1980 1986* 1980-86 

Mining 800 1, 001 25 

Construction 600 762 27 

Manufacturing 1,800 1,095 -39* 

Trans., Comm. & Utilities 700 761 9 

Wholesale Trade 250 376 50 

Retail Trade 1, 100 1,846 68 

Finance, Ins. & RE 200 394 97 

Services & Misc. l ,,200 1, 959 63 

Federal Government 200 217 9 

State Government 550 825 50 

Local Government 1,150 l, 905 66 

TOTAL 8,550 11,141 30 

* Based on the first six months of 1986. Thus, it is likely that average 
annual employment in manufacturing, which is primarily fish processing 
during the summer, will be somewhat higher. 

Source: Alaska Department of Labor, Statistical Quarterly, various issues. 
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transportation arteries to the Interior of 
Alaska. This route borders the most highly 
developed industrial lands in the state. 
Known as the Alaska Railbelt, the corridor 
from Fairbanks to the Anchorage area has 
three major existing facilities within it. 
These are the Alaska Railroad, the Parks 
Highway, and the Anchorage-Fairbanks 
electrical intertie. 

The route traverses sparsely developed 
lands with a number of peripheral roads and 
other developments, including several gold 
mining and gravel extraction operations. 
Just north of the Alaska Range, the route 
would pass near Alaska's only operating coal 
mine, owned by the Usibelli Company. This 
strip mine provides the fuel for coal-fired 
electric generating plants in Fairbanks, 
Healy, and Clear AFS and is the only 
coal exporting operation in Alaska. 

South of the Alaska Range the volume of 
oil and gas produced in fields in Cook Inlet 
and the Swanson River fields far exceeds 
other minerals in value. Coal is present 
near tidewater in the Matanuska, Beluga, and 
Kenai fields. The total coal resource is 
estimated to be approximately 2.5 billion 
short tons, but none of this is presently 
mined. An EIS for strip mining in this area 
is in its final stages of completion. 
Add.itionalllJ, gravel mining is an 
important activitl} in the southern portion 
of the Railbel t corridor. 

The prevailing land uses typify those of 
a major transportation route through a 
thinly populated region. Fishing and 
hunting are still important uses in this 
region, but many towns and highway stops 
depend on visitors to Denali National Park 
and Preserve for the majority of their cash 
income. Many are closed in the winter. In 
addition to Denali attractions, there are 
numerous other recreational areas, including 
the huge Denali State Park, as well as 
activities such as hunting, fishing, 
boating, and trapping throughout the 
corridor. 

Forestry potential exists along the 
route but is presently of limited value and 
only locally important. Present usage 
includes logs for homes, outbuildings, 
corrals, and heating, plus some applications 
in mining. Dimensional lumber is produced 
from local timber in PaJ.rbank.s. The 
heavier stands of commercial forest surround 
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the Cook Inlet area. The prime timber 
species in the Susitna lowlands and Cook 
Inlet areas include cottonwood and white 
spruce. There are extensive stands of 
cottonwood and paper birch in the middle 
Susitna Valley. 

AONR regularly conducts timber sales for 
harvest of these renewable resources in 
areas adjacent to the route. Principal sale 
areas are between Fairbanks and Nenana, in 
the Susitna River valley, and on the Kenai 
Peninsula. 

The USFS timber harvest program is 
primarily in areas away from the route. FWS 
occasionally burns or sells timber from the 
Kenai National Wildlife Refuge as a result 
of habitat enhancement programs. 

Land use and management plans exist for 
much of the region, including a Nenana 
Comprehensive Planning study, the General 
Management Plan, Land Protection Plan, and 
Wilderness Suitability Review for Denali 
National Park and Preserve, Matanuska
Susitna Borough Comprehensive Development 
Plan, and the Kenai Borough Comprehensive 
Plan. There is also an ADNR Land Use and 
Resource Report published in 1978. These 
plans would have to be complied with or 
modified in areas where a. gas pipeline would 
conflict with presently specified uses. 

. The primary industry of the Cook Inlet 
area is oil and gas production. The 
petroleum products industry has produced 
billions of dollars worth of oil and gas 
since 1959. There are four major petroleum 
facilities at Nikiski just south of the 
Boulder Point site. 

The Susitna River mouth and delta is a 
part of the Susitna Flats State Game 
Refuge and is set aside for wildlife. The 
entire region traversed by the route is the 
primary center for the state's third largest 
industry--tourism and recreation. This is 
especially true of the Parks Highway near 
the Denali National Park and Preserve, 
Denali State Park, Nancy Lake State 
Recreation Area, and Captain Cook State Park 

Agriculture is a dominant commercial 
land use of the eastern side of the Susitna 
lowlands near Cook Inlet. Hay farms and 
dairies are the primary activities. 

Fish resources in Cook Inlet include 
anadromous species such as salmon and smelt 
and resident species such as flounder and 
halibut. Species such as halibut, while not 
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anadromous, may be considered migratory, 
coming into shallower water at certain times 
of the year. All five species of Pacific 
salmon, including sockeye, chum, pink coho, 
and chinook, inhabit upper Cook Inlet in 
that order of abundance. Of these, the pink 
and chum contribute most of the commerical 
catch. commercial salmon rishJ.ng i:r a 
very large industry Jn Cook Inlet: with a 
l981 value (ex-vessel) of approximately $9S 
million 'N'J.th a total of 10.2 million salmon 
caught:. Sockeye, halibut, and coho are 
also important. 

3.3.4 Transportation 

The region traversed by the alternative 
route has a relatively complex 
transportation system in comparison with 
other parts of Alaska. It has a relatively 
good paved road network, mast of the 
railroad infrastructure in the state, 
several large seaports and airports, and 
existing oil and gas pipelines in the Cook 
Inlet area. This area is one of the few 
parts of Alaska with significant competition 
among the various kinds of transportation. 
These factors result in an effective network 
for public transportation and commerce in 
the Railbelt, which the Cook Inlet-Boulder 
Point alternative route parallels for much 
of its distance. 

The Parks Highway extends from Anchorage 
to Fairbanks and provides commercial and 
public vehicular access to the Interior of 
Alaska. Daily traffic on the highway 
varies, depending on the number of tourists 
visiting the Denali National Park and 
Preserve and recreational traffic traveling 
to fishing, hunting, and boating sites along 
the route. Denali National Park and 
Preserve recorded a daily average of about 
25,000 visitors during the 1986 summer 
season. During the June fishing season and 
the September hunting season, traffic is 
often stop-and-go on Sunday afternoons from 
Wasilla to Anchorage, a distance of about 50 
miles. 

The Alaska Railroad, with approximately 
650 miles of track connecting Fairbanks to 
Anchorage and Anchorage to Seward, carried 
more than 8 million tons of cargo during 
fiscal year 1984 (A1X11'/PF l984a) and 
numerous passengers between Anchorage, 
Denali Park, and Fairbanks. The railroad 
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also serves as a unique supply, passenger, 
and mail delivery service for residents of 
otherwise inaccessible areas between 
Anchorage and Fairbanks. 

There are four major ports in the 
region: Anchorage, Nikiski/Drift River, 
Homer, and Kenai on Cook Inlet and Seward 
and Whittier. There is considerable 
small-boat traffic along the Susitna River 
and its major tributaries, and the area is 
heavily used by small planes, especially 
during hunting and fishing season. Since 
North Kenai/Nikiski Road is a dead end, it 
is seldom used at or near its capacity. 

3.3.5 

Since the Cook Inlet-Boulder Point 
alternative route would be built along or 
near an existing transportation system, 
i.e., the Parks Highway and the Alaska 
Railroad, there would be considerable 
ambient noise derived from train and 
vehicular traffic, small aircraft, jet and 
air boats, and shooting, as described in 
Subsection 3.2.5. However, several 
sections, i.e. Livengood to Minto pass, 
through areas of little development, the 
noise level is correspondingly low. 

3.3.6 Meteorology and Air Quality 

The climate along the regional Cook 
Inlet-Boulder Point alternative route is 
classified in the four major climatic zones 
as discussed: the Arctic, the Continental 
Interior, the Transition, and the Maritime. 
The Arctic Zone extends south from the 
Beaufort Sea coast through the northern parL 
of the Brooks Range. The southern portion 
of the Brooks Range down through the middle 
Susitna River basin (near Talkeetna) 
comprises the Continental Zone. The 
Transition zone (from continental to 
maritime climate) includes primarily the 
lower Susitna River basin. Generally, the 
area around Cook Inlet is in the Maritime 
Zone, although there is some modification 
due to the mountain barrier surrounding the 
inlet. 

The climatic condition for most of the 
route to the area north of the Alaska Range 
is similar to that discussed in Subsection 
3.2.6. The mean annual Fahrenheit 
temperatures in the area north of the Alaska 
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Range is from about 24° to 29°. South of 
the Alaska Range the mean annual temperature 
is about 29° in the more northerly part and 
38° in the Cook Inlet area. 

Extremes range from lower than -60° to 
nearly 100° north of the Alaska Range. 
South of the range extremes range from about 
-40° to 85°. 

Precipitation in the area north of the 
Alaska Range has an annual range of from 
about 8 to nearly 24 inches per year. South 
of the Alaska Range the average annual 
precipitation is from 12 to 24 inches per 
year at lower elevations. 

Winds are generally calm in the area 
north of the Alaska Range with high winds 
usually less than 50 miles per hour. South 
of the Alaska Range winds are generally 
light, although winds in excess of 50 miles 
per hour have been noted at several places 
along the route. 

In the area north of the Alaska Range, 
ice fog, other fog, and blowing snow cause 
hazardous conditions along portions of the 
route at certain times of the year. South 
of the Alaska Range ice Fog is less common 
and less persistent. Blowing snow and 
severe wind conditions in some of the passes 
through the Alaska Range, such as Broad 
Pass, constitute a hazard at certain times 
of the year, especially in late winter. 

Air quality along most of the route is 
generally considered _to be very good and 
characteristic of rural areas due to minimal 
human habitation and industrial 
development. A coal-fired generating 
facility at Healy burns 180,000 tons of coal 
per year, and another coal-fired plant at 
Clear AFS burns about 85,000 tons of coal 
per year. Natural, localized sources of 
emissions include traffic, wind-generated 
dust, and forest fires which contribute to 
temporary increases in air pollution. 

Denali National Park ha5 been cla5sif ied 
by ADBC in 1983 u a Class I airshed. under 
l8AACS0.020(b); whereas the Anchorage urban 
area has been designated under lBAACS0.021 
as a nonattainment airshed. 

3.3.7 Liquid, Solid. and Hazardous Wastes 

Railbelt communities dispose of solid 
waste in a variety of ways. The primary 
disposal means are through landfill and both 
legal and illegal dumping. Due to the low 
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population and small quantity of solid 
wastes, disposal is not a problem in most 
areas. 

Hazardous materials are presently 
generated by several entities along the 
route, the major sources being the railroad, 
highway department, schools, and small 
generators such as filling stations and 
cleaners. Currently there is no mechanism 
far storage or disposal of toxic or 
hazardous material in Alaska, and all such 
materials must be transported and disposed 
of in the Lower 48. several years ago a 
fire in a gas compressor plant on the Kenai 
Peninsula resulted in soils contaminated 
with PCB. Disposal of that material remains 
a problem. 

Sanitary wastes are generated all along 
the proposed route by the people and 
facilities there. Due to the fairly low 
population, disposal of sanitary wastes is 
not a problem except on a local level. 
Problems occur especially in areas which are 
wetlands or have a high water table. 

There are virtually no common sewage 
disposal sites or systems along the Cook 
Inlet-Boulder Point alternative route. 
Therefore, each dwelling, business, or 
shopping center is left with the problem of 
disposing of their own liquid wastes. Most 
use leach fields or package sewage treatment 
plants. Waste concentrations in surface 
waters can be high in the spring due to 
a winter's accumulation of wastes, but 
generally water levels are sufficiently high 
during breakup to dilute waste 
concentrations down to acceptable levels. 

3.3.8 Physiography, Geology, Soils. 
Seismicity, and Permafrost 

3.3.8.l Introduction 

Between Livengood and Boulder Point the 
Cook Inlet-Boulder Point alternative route 
passes through six physiographic provinces 
as shown on Figure 3.3.8-1: 

Yukon-Tanana Uplands 
Tanana River Valley 
Northern Foothills 
Alaska Range 
Broad Pass Depression 
Susitna Lowlands 



NORTH SLOPE 
PROVINCE 

BROOKS RANGE 
PROVINCE 

YUKON-TANANA UPLANDS 
PROVINCE 

TANANA RIVER VALLEY 
PROVINCE 

ALASKA RANGE 
PROVINCE 

BROAD PASS DEPRESSION 
PROVINCE 

SUSITNA RIVER LOWLAND 
PROVINCE 

NOTE: Physiographic Provinces after Wahrhaftig, 1965 

Bay 

Figure 3.3.8-1 Physiographic Provinces Along the Cook Inlet
Boulder Point Alternative 
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Bedrock underlying the Cook Inlet
Boulder Point alternative route is generally 
covered by surficial deposits. The route 
consists chiefly of schist, claystone, 
siltstone, sandstone, conglomerate, shale, 
slate, argillite, graywacke, greenstone, and 
andesite. The sedimentary rocks vary from 
poorly to well-indurated, from thinly bedded 
to massive and have joint systems with 
spacing of from a few inches to several feet. 

Deposits of surface material underlying 
the corridor are extremely varied. The 
northern section of the route is underlain 
by ice-rich silt, sand, gravel, and 
colluvium. In the Nenana-Clear area, 
unconsolidated sediments consist of silt, 
sand and gravel, dune sand, and muskeg 
(peat) deposits. 

From Nenana to Talkeetna.the route is 
generally composed by glacial outwash 
gravel, glacial moraine, clay, silt, and 
gravel. 

The segment of the Cook Inlet-Boulder 
Point alternative route from near Talkeetna 
south is underlain by glacial outwash 
consisting of ground moraine, floodplain 
silt, sand and gravel, muskeg, and shallow 
lakes. 

In the area south of Livengood in the 
highlands adjacent to the Tanana River 
continuous permafrost is encountered. The 
Tanana Valley contains isolated ice masses 
in silty alluvium. Intermittent permafrost 
is encountered through the Alaska Range, 
including the foothills both north and 
south. The Susitna River valley is 
generally free of permafrost but frozen soil 
may be found under patches of muskeg. The 
Cook Inlet-Boulder Point alternative route 
is seismically active and associated with 
the northeast extension of the Aleutian 
seismic belt. In addition to the 1964 
earthquake (magnitude 8.5), epicenters of 
several shocks of magnitude 7.0 and larger 
have occurred within 100 miles of the route 
during this century. 

The earthquake potential along the 
alternative route may be specified in terms 
of maximum expectable earthquakes, as shown 
in Table 3.3.8-1. The maximum expected 
earthquake is the largest earthquake that 
can reasonably be expected to occur, based 
on existing knowledge. It exceeds the 
largest known historic earthquake. The 
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Table 3.3.8-1 
Maximum Expectable Earthquakes 

Segment 

Livengood to Clear 
Clear to Broad Pass 
Broad Pass to Willow 
Willow to Boulder Point 

Source: FPC 1976a 

Magnitude 

7.5 
8.0 
7.5 
8.5 

zonation of the route might be refined if 
more complete geologic and geophysical data 
were available. 

Depths of earthquakes along the 
alternative range from shallow crustal to 
subcrustal depths in excess of 75 miles. 
Two major active faults which intersect the 
corridor include the McKinley strand of the 
Denali Fault near Cantwell and the Castle 
Mountain Fault just west of Wasilla~ An 
earthquake of magnitude 8 accompanied by 
ground breaking of at least 20 feet may 
occur near the McKinley strand of the Denali 
Fault whereas the magnitude and vertical 
offset on the Castle Mountain Fault would be 
about 7.5 and 10 feet, respectively. A 
delineation of earthquake epicenters (Gedney 
et al., 1969) indicates a seismically active 
fault that intersects the alternative in the 
vicinity of Healy. 

The discussion for the Yukon-Tanana 
Uplands, Tanana River Valley, and the Alaska 
Range are similar to that Found in 
Subsection 3.2.8 - Affected Environment. 
Discussion for the remaining three provinces 
follows. 

3.3.8.2 Northern Foothills 

This region of the Alaska Range includes 
east to west-trending ridges 2,000 to 4,000 
feet in elevation with wide intervening 
valleys. The foothills are largely 
unglaciated. 

The Cook Inlet-Boulder Paint alternative 
pipeline alternative route enters the 
foothills on the north via the Nenana River 
and parallels the Parks Highway to Healy. 
Bedrock exposures in this section of the 
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route should allow construction due to the 
solid foundation. 

3.3.8.3 Broad Pass Depression 

The Broad Pass Depression, 1,000 to 
2,500 feet in altitude and 5 miles wide, is 
a trough with a glacially deposited floor. 
It opens on the east to a broad glaciated 
lowland with rolling morainal topography and 
central outwash flats. The bounding 
mountain walls of the trough are several 
thousand feet high. Long, narrow hills in 
the trough trend parallel to its axis, and 
the main streams in Broad Pass are in deep 
gorges. The trough opens to the south 
toward the Susitna Lowlands. 

Most of the bedrock in the Broad Pass 
area. consists of deformed, slightly 
metamorphosed Paleozoic and Mesozoic rocks 
that are also exposed in the surrounding 
mountains. Moraine covers the floor of the 
depression., 

The divide between the Bering Sea and 
Pacific Ocean drainages crosses this 
depression in two places and is marked by 
nearly imperceptible passes. The 
southwestern part of the depression drains 
from the Chulitna River into the Susitna; 
the central part through the Nenana River 
north ta the Yukon; and the eastern part by 
the headwaters of the Susitna. Mast streams 
which-head in Broad Pass and in the 
surrounding mountains are of glacial origin 
and are swift, turbid, and have braided beds. 

Near Summit, several long, narrow lakes 
lie in the central parts of the trough. 
Moraine and thaw lakes are common in the 
eastern part of the depression. Most of the 
depression is underlain by permafrost. 

3.3.8.4 Susitna Lowlands 

The Susitna Lowlands are a glaciated 
area containing ground moraine and stagnant 
ice topography, drumlins, eskers, and 
outwash plains. Mast of the area is less 
than 500 feet above sea level and has low 
local relief. Rolling uplands near the 
bordering Talkeetna Mountains and the Alaska 
Range rise to about 3,000 feet. Isolated 
mountains, such as Mount Susitna, rise from 
the central part of the lowland. The 
Susitna Lowlands contain a major population 
center and most of the developed 
agricultural land in Alaska. 
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The lowlands are drained by the Susitna 
River and other streams that flow directly 
into Cook Inlet. Most of these streams on 
the east side head in glaciers in the 
surrounding Talkeetna Mountains. 

The Cook Inlet-Susitna Lowlands consist 
mainly of poorly consolidated, coal-bearing 
rocks of Tertiary age comprising the 
bedrock. This rock is covered by glacial 
moraine and outwash and deposits from former 
lakes and oceans. The boundaries of the 
lowlands consist of: a) abrupt mountain 
fronts that are probably fault lines and b) 
rolling hills of hard pre-Tertiary rocks 
that slope gently toward the lowlands. The 
uplands are probably uplifted parts of the 
surface on which the Tertiary rocks were 
deposited. The edge of the lowland 
generally marks the edge of the Tertiary 
cover, which dips gently away from the 
mountains. The individual mountains in the 
center of the Susitna Lowlands are made up 
of metamorphic and granitic rocks of 
Mesozoic age. 

Dozens of irregular-shaped shallow lakes 
and ponds occur, primarily in morainal 
areas. Muskeg ponds are common in poorly 
drained areas. 

3.3.8.5 Mineral Resources 

Large deposits of subbituminous and 
lignite coals occur both north and south of 
the Alaska Range, particularly along the 
west side of Cook Inlet in the Beluga River 
area and to a lesser extent on the east side 

The only active coal mine currently in 
Alaska is at Healy along this route. Prior 
to discovery of Cook Inlet oil and gas 
supplies, large amounts of coal far the 
Anchorage area were mined near Palmer. 

The route also traverses numerous 
mineralized zones. Though the route crosses 
little unexplored areas, the potential for 
new discoveries of gold, copper, zinc, and 
lead along the route is only fair. 

3.3.9 Surf ace and Ground Water 

3.3.9.l Livengood to the Nenana River 

The Cook Inlet-Boulder Point alternative 
route departs the preferred route south of 
the Tolovana River crossing and follows the 
Tolovana Valley downstream to Minto Flats 
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and then along the edge of the flats to the 
Tanana River. 

The alternative route crosses many small 
clear-water, gravel-bed streams draining 
into Minta Flats. Minto Flats is a low, 
poorly drained area consisting of muskeg 
lakes and marsh connected by sluggish 
meandering streams. 

Major floods on small streams occur 
mainly as the result of late sunmer 
rainstorms. Icing occurs on most stream 
valleys in winter as the result of 
groundwater discharge from fractured bedrock 
sources and from shallow alluvium. There 
are no glaciers tributary to the route in 
this area, and water quality is good. 

The route crosses the Tanana River about 
3 miles downstream of Nenana, which provides 
a terminal connecting the Alaska Railroad to 
the barge traffic of the Tanana and Yukon 
rivers. The Tanana River is a large, silty, 
braided-channel glacial river that tends 
toward rapid channel changes during floods. 
The Nenana, also a large, silty, 
braided-channel river, splits into several 
distributaries at its junction with the 
Tanana. The primary distributary of the 
Nenana River is crossed about 2 miles 
upstream from Nenana. Streambeds and banks 
of both rivers are extremely low and 
unstable in this area. The area floods 
frequently, and the main channel of the 
Nenana River could easily divert through 
another of the existing distributaries to 
the Tanana. 

3.3.9.2 Nenana River to Summit 

This 95-mile portion of the route 
follows the broad Nenana River valley, 
paralleling both the Alaska Railroad 
and the Parks Highway to the summit of 
the Alaska Range. The Nenana and its major 
tributaries are braided, glacial rivers 
which drain the northern flank of the Alaska 
Range. Although .the Nenana and its major 
tributaries are glacial, there are no known 
glacier-dammed lakes. Major floods can 
result from fall rainstorms combined with 
glacier melt. Occasionally the Parks 
Highway is blocked. Sails in the northern 
portion of this section tend to be easily 
eroded. Moderately hard water of the 
calcium-carbonate type is readily available. 
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3.3.9.3 Summit to Cook Inlet 

From Summit the route follows both 
the Alaska Railroad and the Parks 
Highway through Broad Pass and dawn the wide 
glaciated valleys of the Chulitna and 
Susitna rivers. The northern 50 miles of 
this section is located on a high terrace in 
the 5-mile-wide glaciated floor of the 
Chulitna River valley. Tributaries crossed 
drain the Talkeetna Mountains and the 
southern slopes of the Alaska Range and tend 
to be small and incised deeply into 
bedrock. Most of these streams are clear, 
and floodplains are narrow. 

The lower 75 miles of this portion 
follows the Parks Highway through the 
Susitna Lowlands to Willow. This is 
glaciated lowland containing many small 
lakes separated by drumlins and eskers. In 
this section there are crossings of the 
Chulitna and several other significant 
streams. The Chulitna is a steep, 
gravel-bed river affected by large glacial 
outburst floods. 

The streams the route crosses south of 
where it transects the Susitna River are 
less active and tend to be meandering or 
split channel with gravel beds. 
Generally water quality is excellent. 
Those draining the Talkeetna Mountains tend 
to be slightly glacial. There is no 
permafrost in this area, and erosion 
potential is minimal. Ground water is 
readily available and is of the calcium 
bicarbonate type. 

This 55-mile portion of the route leaves 
the highway north of the village of Willow 
and follows a route more or less on the 
divide between the Susitna and Little 
Susitna rivers to the north shore of Cook 
Inlet. Only one major stream, Willow Creek, 
is crossed; however, the route crosses many 
small streams and wetlands for much of the 
distance. All streams crossed are 
relatively clear, meandering, and have 
gravel beds. Water quality is good and 
ground water is readily available, although 
there are few springs in that area. 

3.3.9.4 Cook Inlet to Boulder Point 

At the point it would be crossed, Cook 
Inlet is a 15-mile-wide, shallow estuary. 
During winter, ice floes drift with the 
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tide. The bed consists of silts and clays 
over glacial gravel deposits. The bed 
scours easily to the gravel in response to 
tidal currents. 

From the Cook Inlet crossing the route 
follows an existing gas pipeline 
southwesterly for about 50 miles along the 
coast to the terminal site at Boulder 
Point. Six small, low-gradient, clear-water 
streams draining lake basins are crossed, as 
well as the Swanson River, a coastal stream 
of some significance. Water quality of 
these streams is good, and ground water is 
readily available. 

3.3.10 Marine Environment 

3.3.10.l Physical Oceanography 

The affected marine environment would 
consist of the area of upper Cook Inlet near 
the LNG facilities, the marine terminal, and 
the marine pipeline crossing. The proposed 
pipeline across Cook Inlet to Boulder Point 
would be in an area of variable and 
constantly changing bathymetry, strong 
currents, very high tidal exchange, and 
floating ice during much of the winter. 
Currents in this area are driven more by 
tides than wind, and bore tides form in the 
area ·near the proposed crossing. Winds are 
more severe here than in the surrounding 
terrestrial area due to the funneling effect. 
of the mountains on either side of Turnagain 
Arm. Strong glacial winds occur during 
summer. 

Sedimentation is highly variable, and 
changes occur constantly in the area's 
shoals and bathymetry. Major rivers 
entering the inlet are all highly turbid 
from glacial flour, and the 3 to 6 m/sec 
currents generated by extreme tidal 
exchanges scour the shallow bottom and 
constantly redeposit the clay/silt sediments. 

Ice from the tidal rivers in the area 
sometimes covers 10 to 80 percent of the 
inlet during severe cold spells. This pan 
ice, though usually only l or 2 feet thick, 
is dangerous to ships without reinforced 
hulls and to any structures placed in the 
water. Upper Cook Inlet freezes completely 
during brief periods of extreme cold and 
calm winds. 

Water quality is good with respect to 
most parameters except for turbidity, which 
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is very high. Waste discharge sources which 
could be exacerbated by the TAGS project 
include Point Woronzof, the primary 
municipal waste discharge point where 
treated sewage from Anchorage enters upper 
Cook Inlet, the mouth of the Kenai River 
where the City of Kenai discharges wastes, 
and from several industrial sources near 
Nikiski. 

3.3.10.2 Marine Biology 

A variety of seabirds, fish, and marine 
mammals such as seals and sea lions, are 
present in upper Cook Inlet but usually in 
low numbers, probably due to the extreme 
tides, turbid water, and low primary and 
secondary biological production in the upper 
inlet. 

A large school of beluga whales uses the 
upper inlet as a feeding ground during 
sunvner when salmon mill at the mouth of the 
20 Mile and Susitna rivers, Portage Creek, 
and many other west inlet streams. 

Fish species of interest in the upper 
inlet include all five species of Pacific 
salmon, which are present when returning to 
spawn in tributaries, rivers, and streams or 
during outmigration of young smolt. Pacific 
cod, halibut, and sole, plus a few smelt and 
hooligan (candlefish) are also present but 
in small numbers and only during periods of 
migration or seasonal movement. Excellent 
razor clam beaches lie just south of the 
proposed terminal area. 

3.3.11 Fish 

The fish resources of the proposed route 
were discussed in Subsection 3.2.11. Most 
of that discussion holds true for the Cook 
Inlet-Boulder Point alternative route. 
Physical characteristics of surface waters 
in both areas, including glacially turbid 
major rivers fed by clear tributaries, are 
similar, and the species typically present 
also vary little. Approximately 100 rivers 
and streams, as identi£ied on the 7-112 
minute UGSG topographic maps, are crossed 
by the Cook Inlet-Boulder Point alternative 
route (see Table 3.3.11-1). All five 
species of Pacific salmon as well as other 
£1sh species are present in many of 
them, as discussed in Subsection 3.2.11. 
The fish resources are under more fishing 
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Table 3.3.11-1 
River and Stream Crossings from 
Livengood to Boulder Point 

Wfnter Creetc 
Eagle Creek 
No ttane Creetc 
HO Haine Creeit 
lfo Nane Lake Tributary 
lfo rfame Lake Tribu~ary 
No lla'lle Tolovana Tributary 
rlo :lame To lovana Tril;)utarv 
Tataltna River (2 crossimrsl 
wdsninoton Creek 
Chatantf(a River 
Ho tlame Tributaries t·J Minto 

Lake and Flats 
Gold Strt'!am Creek 
Little Gold Stream Creek 
Tanana River 
East Middle River 
little Nenana • 
llenana River 
Julius Creek and 2 Tributaries 
Glacier Creek 
rlenana fl iver 
Ho Hane Tributary to Nenana 
Bi n:h Creek 
Bear Creek 
Z No Name Tributaries to rienana 
Rock Creek 
Perry Creek 
little .Panguingue Creek 
Panguingue Creek 
Dry Creek 
6 No :~ame Cre'!k ~ 
R iiey Creek 
Nenana Rivel" 
Garlo CreeK 
$1 ime Creeic 
Nenana River. 
Jack R her 

Cantwell Creek 
Fourth of July Creek 
East Fork of the Chulitna River 
Hardaqe Creek 
Ant 1mony Creek 
Hano Tu lu Creek 
Hurricane Gu !ch 
Granite Creek 
Pass Creei< 
Little Coal Creek 
No Name Tributary to Ghilitna 
Byers Creek 
NO Name rdbutary to Chulitna 
Troublesome Creek 
Chu I itna ;<Iver 
5 No tla.-ne Tributaries to Chulitna 
Trapper Creek 
Rabideux Creek and Slouah 
Sus 1tna River _ • 
No ~arne Tributary to House Lake 
"1ontana Cre'!k 
Goose Creel< 
Sheep Creek 
Caswe 11 Creek 
Kashwitna River 
i ?6-Mi le Creek 
Little 'ililliJw Creek 
w i l low Creelt 
Pol ty Creek 
No Name rributary to Red Shirt Lake 
Fish Creek 
Tributary to Flathorn Lake 
Miller C,.eel( 
Seven E',19 Creeic 
Otter Creek 
No Name rributary from Scamp l11ke 
Swanson River 
~o Name Tributary frr;,n Gooseneck Lake 

Table 3.3.11-2 Fisheries Harvest Data Along the 
Cook Inlet-Boulder Point Alternative Route 

··Location· Species 

Mfoto Flats (1) NP 

Susitna Drainage (1) AC. GR. 
BB. LT. 
NT 

Upper Cook Inlet Salmon 
Conmerc i a 1 

1 
Salmon 

Recreational Salmon 
Personal Use Salmon 
Subsistence Salmon 

* 
** 

(1) 

1977-1984 Average 
1982-1986 Average 
Recreational Fishery 
Not Available 

SH Steelhead Trout 
WF Wtiitef1sh 
RB Rainbow Trout 

WF, 
RB. 

1975-1984 
·Average· ' 1985 

3.377* 

46.472* 41.404 

4.380.100 5~640.000 
4.079.200 5.292.800 

283.500 317,900 
14.900 27.300 
2.soo 2.000 

AC Arctic Char 
BB Burbot 
SS Coho (Sflver) Salmon 
DY Dolly Varden 
GR Grayling 
LT Lake Trout 
NP Northern Pike 

Source: Published and unpublished data from ADF&G files. 

NOTE : New Table in FEIS 
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'' 1986 

4.903 

7.956.600 
7.942.700 

12.200 
l,700 
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pressure along the alternative route. 
Several primarily saltwater species are 
present in the lower Susitna, including 
hooligan (candlefish), smelt, and coast 
range sculpin. Also, there is little 
personal-use fish netting on streams crossed 
by the Cook Inlet-Boulder Point alternative 
route. 

The pipeline would be buried at most 
river and stream crossings but would be 
elevated at some along the Coak 
Inlet-Boulder Point alternative route, 
including Tanana, Nenana, Hurricane Gulch, 
and Montana Creek. The route would parallel 
existing facilities, and a major highway, a 
railroad, and a high-voltage transmission 
line would parallel the Cook Inlet-Boulder 
Point alternative route for most of the 
way. There are very few streams crossed 
after the Cook Inlet-Boulder Point 
alternative route leaves the highway system 
near Willow. 

Among the more important streams to be 
crossed would be Willow Creek, which has all 
five species of salmon present and is 
heavily used by sport fishermen; the Swanson 
River, which has a highly vulnerable run of 
silver salmon; and Montana Creek, which has 
large runs of pink and chum and a major 
rainbow trout population. Montana Creek 
receives very heavy fishing pressure because 
of its accessibility. Due to the lack of 
existing infrastructure in the lower Susitna 
River part of the route, access road 
construction would be substantial all the 
way to the mouth of the Susitna River. 
The Susi tna River is a. sign1£icant 
anadromous £ish producing river. 

Table 3.3.ll-2 presents fisheries 
harvest data £or the Cook Inlet-Boulder 
Point, alternative route.. It represents the 
.mangitude of the £isheries resources 
potentially subject to project related 
impacts, and is not intended to present a 
comprehensive overview of the fisheries 
harvest along the pipeline route. 

The major fishery occurring in Minto 
Plats is the recreational and subsistence 
harvest of northern pike, although burbot, 
graylinq, and sheefish are also taken by 
sport fishermen. Minto Plats supports the 
largest recreational harvest of northern 
pike in interior Alaska, and al though the 
total subsistence harvest is unknown, it 
could be significantly greater than the 
sport harvest. 
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Table 3.2.ll-2 identifies the salmon 
harvest in Upper Cook Inlet, but the salmon 
harvest in the SusJ.tna River draJ.nage is not 
available. 'l'he Swritna River draJ.nage is an 
important salmon producer with a total 
escapement objective of l,360,000 fish, the 
majority o£ which are pinks. Sockeye, chum, 
and Chinook malce up smaller portions Of this 
goal. The total recreational harvest or 
other species (trout, char, gragling, 
whitefish, an.d burbot) in the susitna River 
drainage is also included in the table. 

3.3.12 Vegetation and Wetlands 

The vegetation and wetlands traversed by 
the proposed TAGS route south ta the point 
of divergence (TAGS Milepost 395 near 
Livengood) has already been described in 
Subsection 3.2.12. Except for coastal sedge 
marsh in the Susitna Flats, no new 
vegetation types would be transected by the 
Cook Inlet-Boulder Point alternative route. 
However, the relative proportions of 
vegetation types traversed would differ from 
those along the Prince William Sound 
alternative. Vegetation types occurring 
along the proposed Cook Inlet-Boulder Point 
alternative route are described under 
Interior Taiga (Subsection 4.2.12). 
Even in the lower Susitna River valley and 
Kenai Peninsula portions of the route, 
vegetation types more closely resemble those 
of the interior region than of the south 
coastal region. 

Five broad vegetation types would be 
affected by the Cook Inlet-Boulder Point 
alternative south of Livengood. In order of 
estimated occurrence these types are: 
lowland spruce-hardwood forest 
(approximately 39 percent); upland 
spruce-hardwood forest (35 percent); 
bottomland spruce-poplar forest (15 
percent); alpine tundra (7 percent); and 
high shrub thickets (4 percent) (SLM 1976). 
Although coastal sedge marsh was not 
specifically treated by the SLM (1976), the 
proportion of this type along the proposed 
alternative route would be on the order of 
one to two percent. 

Lowland spruce-hardwood forest is found 
along the route in the Minto Flats and 
Tanana Flats north of the Alaska Range, 
along the lower Susitna River, and on the 
Kenai Peninsula portions of the route. 
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Upland spruce-hardwood forest occurs 
primarily in the upper Nenana and Chulitna 
river valleys along the route and is locally 
interspersed in the lowland forest type on 
better-drained sites. Bottomland 
spruce-poplar forest is found immediately 
adjacent to major rivers, most notably the 
Tanana, Chulitna, and lower Susitna. Alpine 
tundra is found in the passes through the 
Alaska Range and locally along floodplains. 
Coastal sedge marsh borders upper Cook 
Inlet, mostly in the Susitna Flats. 

The major wetland areas crossed by the 
proposed alternative route are lowland 
spruce-hardwood forest and lowland bogs and 
marshes in the Minto Flats, Tanana Flats, 
lower Susitna River valley, and northwestern 
Kenai Peninsula. Additional minor wetland 
areas include shrub thickets and moist 
tundra above treeline in the Alaska Range, 
and shrub thickets on floodplains and 
coastal marshes in upper Cook Inlet, 
especially the Susitna Flats. 

3.3.13 Wildlife 

The species of large terrestrial mammals 
found along the proposed Cook Inlet-Boulder 
Point alternative route south of Livengood 
are the same as those described in 
Subsection 3.2.13, with two 
exceptions--bison and mountain goats do not 
occur.along this route. 

The proposed route passes through 
important winter concentration areas for 
moose, including major riparian habitats in 
a number of sections along its length (AOF&G 
1973, 1985). Most moose populations of 
southcentral Alaska are subjected to heavy 
hunting pressure, both legal and illegal, as 
a result of the proximity of major centers 
of human population. The route skirts the 
western edges of the ranges of the Delta, 
Vanert, and Nelchina caribou herds and the 
eastern edge of the range of the Denali 
Caribou Herd, as shown in Figure 3.2.13-l. 
Only a very small portion of the Nelchina 
Herd would be expected to come into contact 
with the route, primarily in fall and 
winter. Dall sheep inhabit areas adjacent 
to the route in the Alaska Range, most 
notably in the Windy Pass area. Compressor 
Station No. BA would be only a few miles 
from winter sheep range on Mount Healy but 
should have negligible noise impact due to 
the distance. 
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Black bears are abundant along much of 
the proposed alternative, especially in the 
Tolovana River/Minto Flats area, the 
Chulitna and lower Susitna river valleys, 
and the Kenai Peninsula lowlands. Brown 
bears occur in moderate densities in the 
Alaska Range and Kenai Peninsula portions of 
the proposed route and in lower densities 
elsewhere along· the route (AOF&G 1976a, b). 
Wolves occur along the entire proposed route 
and are subjected to heavy trapping and 
hunting pressure in areas near human 
population centers, particularly on the 
Kenai Peninsula. 

The species composition of the avifauna 
along the proposed Cook Inlet-Boulder Point 
alternative route south of Livengood is 
essentially similar to that described 
for the Yukon and Copper river drainages 
under Subsection 3.2.13, with the addition 
of a number of marine-oriented species in 
the upper Cook Inlet region. 

The most important habitats that would 
be affected by the proposed alternative 
route are the prime waterfowl nesting and 
staging areas along the eastern Minto Flats, 
lower Susitna River valley (especially the 
Susitna Flats), and the Kenai Peninsula 
lowlands. Coastal sedge-marsh habitat in 
the upper Cook Inlet region hosts breeding 
densities of up to 60 ducks/square mile, and 
the Susitna Flats and Minto Flats are 
considered to be "especially sensitive and 
important from the standpoint of maintaining 
undisturbed habitat" (AOF&G 1976b). Large 
concentrations of geese, including snow and 
craclcling Canada geese, use portions of this 
corridor as a flyway in the spring and 
fall. The only known nesting and rearing 
areas for the limited population of the Tule 
white-fronted geese occur along the eastern 
area of the susitna Flats State Game 
Refuge. Hinto Flats supports duck-nesting 
densities that: are among the highest in 
Nort:h America. 'l'he area is also an 
important nesting habitat for the trumpeter 
swan. The impacts would be considered 
moderate. 

The proposed alternative route would 
traverse nesting habitats of several raptor 
species. Bald eagles nest in lowland areas 
and river valleys (except in the Alaska 
Range); the species is a common nester along 
the lower Susitna River. Low numbers of 
golden eagles nest near the route in the 
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Alaska Range, but the amount of habitat for 
cliff-nesting raptors is very limited 
elsewhere along the route. There are 
records of peregrine falcons nesting near 
the proposed route south of Livengood (FWS 
1982). Low to moderate nesting densities of 
several hawk and owl species occur in 
forested habitats along the route. 

3.3.14 Threatened. Endangered, and other 
Protected Species 

The threatened or endangered species of 
concern for either route are listed in Table 
3.2.14-1. Peregrine falcon have been 
sighted along the Nenana and Susitna rivers, 
but no nest sites have been reported in this 
area. There are reports of historic 
peregrine falcon nesting near the proposed 
route just south of Livengood (Alaska 
Peregrine Flacon Recovery Plan, 1982). 

Seasonably large concentrations of bald 
eagles gather along the lower Susitna River, 
and there are several nest sites along the 
Tanana and Susitna rivers and the coast of 
the Kenai Peninsula. Eagles gather to feed 
on hooligan in the lower Susitna in May and 
June and may occur in concentrations of 50 
or more in one small stretch of the river. 
Eagles also congregate at the mouths of 
upper Cook Inlet rivers to feed on fish 
scraps, especially at locations where fish 
are cleaned by sports fishermen. 

There are no threatened or endangered 
plants. However, there are two 
sensitive plant species along the Cook 
Inlet-Boulder Point alternative route--the 
Smelowskia pxriformis and the pink dandelion 
(Taraxacum carneocoloratum) (Murray 1980). 
Both are found in high passes in the Alaska 
Range. 

3.3.15 Recreation. Aesthetics. and 
Wilderness 

3.3.15.1 Recreation 

Recreational use of much of this region 
is high, and there are many high-quality 
recreation areas available. Most of the 
state's population is concentrated near the 
route, and requirements for recreation are 
intensive. 

Recreational opportunities in the 
vicinity of the Cook Inlet-Boulder Point 
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alternative route include seasonal and 
year-round activities such as hiking, 
hunting, sport fishing, camping, 
sight-seeing, boating, cross-country skiing, 
snowmobiling, dog mushing, cycling, wildlife 
viewing, ice-skating, berry picking, and 
recreational mining. Outdoor activities 
depend on weather, time of year, and 
access. Since the route parallels a 
year-round highway and railroad system most 
of the way, access to the area is generally 
good. However, lack of roads and developed 
infrastructure, private land, and extensive 
muskeg hinder mare extensive use, especially 
in sunvner. Aircraft, boats, ·and all-terrain 
vehicles provide off-road access during 
certain times of the year. Such use is very 
heavy all along the route during the 
September hunting season and in certain 
locations during the winter. 

The Denali National Park and Preserve 
lies roughly midway between Anchorage.and 
Fairbanks adjacent to the proposed TAGS. 
This scenic area is of national and 
international importance. Mount McKinley, 
the highest North American peak, surrounding 
mountains nearly as high, rolling alpine 
tundra vistas, and wildlife resources such 
as grizzly bear and caribou are available to 
viewers nearly every day of the summer. 

· In 1982 approximately sso,ooo 
recreational visits were recorded in Denali 
National Park and Preserve, accounting for a 
total of almost 125,000 overnight stays 
(Shlves, 1988). This number of visitors 
almost tripled over the previous 10-year 
period. Visitors engage in wildlife 
viewing, photography, camping, hiking, and 
mountain climbing. Facilities in the park 
are available for motorhomes, trailers, and 
tents at specific locations along the park 
road. Shuttle busses are available during 
the summer to take visitors along the park 
road to Eielson Visitor Center and ta Wonder 
Lake an an hourly basis. The busses operate 
as wildlife tours also. Visitors can drive 
personal vehicles into the park before June 
and after the first of September each year. 

State parks, forests, game refuges, 
and recreational sites/areas crossed by or 
within S miles of the proposed Cook 
Inlet-Boulder Point alternate route are 
listed in Table 3.3.15-l. This table 
identifies 5 proposed and 6 existing , 
facilities. 



Table 3.3.15-1 State Parks. Forests. Game Refuges. and 
Recreational Sites/Areas Along the Cook Inlet-Boulder Point Alternative Route 

Minto Flats State Game Refuge 

Tanana Valley State Forest 

Nenana State Recreation River 

Denali State Park 

Montana Creek State Recreation Site 

Willow Creek State Recreation Site 

Susitna Valley State Forest 

Kroto Creek-Moose Creek State 
Recreation River Corridor 

Lower Susitna-Yentna. Wildlife 
Habitat and Recreation Area 

Susitna Flats State Game Refuge 

Captain Cook State Recreation Site 

NOTE : New Table in FEIS 

TAGS Milepost 

(5 crossings) 

395-460 (2 crossings} 

508-560 {crosses or 
w/in 5 mi) 

593-634 (crosses) 

666 (crosses or 
w/in 5 mi) 

690 (w/in 5 mi-east) 

678-702 (w/in 5 mi-west) 

696-700 (w/in 5 mi-west) 

710-720 (w/in 5 mi-west) 

717-739 (crosses) 

719 (w/in 5 mi-north) 

Land Use Plan 
Needs Modification 

Existing/ to Authorize 
Proposed TAGS Project 

Proposed- Yes-currently 
legislation oovered by Tanana 
passed Basin Area Plan 
Senate 1987 
and is now 
in House 
Resources 
Conmittee 

Existing No 

Proposed Yes 

Existing Yes 

Existing No 

Existing NA 

Proposed NA 

Proposed NA 

Proposed NA 

Existing No-refuge plan 
in development 

Existing NA 

Table 3.3.15-2 Existing Federal Recreation Areas along the Anderson Bay Route 

Name of Area 

Denali National Park and Preserve (NPS).l/ 

Denali National Park and Preserve (NPS) 

Kenai National Wildlife Refuge 

TAGS Milepost 

Crosses about 13 miles 

Within 5 miles E about 15 miles 

Within 5 miles W about 15 miles 

ll Crossing a National Park-Preserve requires specific authorization of Congress 
(see 43 CFR 36) . 

NOTE New Table in FEIS 

3-99 



SECTION 3.0 AFFECTED ENVIRONMENT OF THE PROPOSED ACTION AND ALTERNATIVES 

The.state has developed several 
high-quality recreational areas along the 
Parks Highway. Following is a list of 
important recreational areas administered by 
the Alaska Department of Natural Resources, 
Division of Parks, near the Cook Inlet 
corridor. Recreational uses, size, and 
locations are given. 

Denali State Park - Cantwell, 282,000 
acres, various acccess pQints for 
camping, canoeing, fishing; Byers Lake 
is the largest and most heavily used 
campground 

Nancy Lake Recreation Area - Willow, 
22,685 acres camping, picnicking, 
canoeing, and fishing 

Montana Creek Nayside - 'l'alkeetna, 82 
acres, camping and fishing 

Willow Creek Wayside - Willow, 40 acres 
camping and fishing 

Little Susitna Wayside - Houston, 25 
acres, camping, picnicking, swimming, 
fishing, and boating 

Bernice Lake Wayside - Kenai, 7 acres 
camping, boating, canoeing, fishing, and 
swinrning 

Captain Cook Recreation Area - Kenai, 
3,620 acres camping, boating, canoeing, 
fishing, and swimming 

The Cook Inlet-Boulder Point alternative 
route traverses several state and 
federal wildlife areas. These include 
the Susitna Flats State Game Refuge, the 
Kenai National Wildlife Refuge, and the 
proposed Minto Flats State Game Refuge 
(currently in the leg:t:slative process). A 
Conservation Management Plan for the Kenai 
National Nild.lif e Re£uge was implemented in 
1985. 'l'he State is in the process of 
developing a management plan for the Susi tna 
Flats State Game Re£u.ge: the draft plan was 
released in OCtober 1981. The Minto Flats 
State Game Re£uge was proposed in 1981, and 
although it is not yet a designated state 
game refuge, it is covered by the 'l'anana 
Basin Area Plan. 

Northern Cook Inlet salmon are an 
important recreational resource. Most sport 
fishing for salmon in the area is in 
freshwater streams. 

Chinook, sockeye, pink, chum, and coho 
salmon are found in varying combinations and 
abundances in major tributaries of the 
Susitna River and most other streams which 
enter Cook Inlet. 

Hooligan spawn in the early spring in 
several of the rivers on the east side of 
Cook Inlet, including 20 Mile River and the 
Susitna and Kenai rivers, providing sport 
and subsistence fishing opportunities at 
that time. 

A major sport fishery has developed for 
salmon during the summer in many of the 
Susitna tributaries. Those streams flowing 
into the Susitna River from the east, such 
as the Willow and Kantishna and Sheep, 
Goose, and Montana creeks, would be crossed 
by this pipeline right-of-way. These rivers 
are major recreational resources during the 
summer months and receive heavy usage on 
weekends in June and July. 

Hunting is an extremely popular activity 
in the Minto Flats, the 'l'anana Flats, the 
northern foothills 0£ the Alaska Range, and 
the swritna Flats and on or near the 
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Susitna and Swanson rivers and the Parks 
Highway during the fall. sport waterfowl 
would be in the H.int:o and Swritna Fla.ts 
area, moose in the 'l'anana and su.sit:na Flats 
and caribou in t:he foothills of the Alaska 
Range •• There is also considerable spring 
bear hunting along the Susitna River. 

3.3.15.2 Aesthetics 

There are areas of considerable 
aesthetic value in the region between 
Livengood and Nenana, especially in the 
Minto Flats area. There are scenic vistas 
of low hills and large valleys adjacent ta 
the enormous wetlands area that comprises 
Minto Flats. This area is essentially 
roadless but is used by Fairbanks and 
interior community residents during certain 
periods, such as hunting season and for 
fishing during the summer. The area near 
and just south of Denali National Park and 
Preserve is of major scenic and aesthetic 
value. This route includes ever-changing 
views of the Alaska Range and the peaks of 
McKinley, Deborah, and Kerr. 
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The lower route is generally obscured 
from any large vistas or viewsheds by the 
presence of tall spruce, birch, and poplar 
along the route. Most of the route also has 
existing disturbance due to the railroad, 
the George Parks Highway, and/or the 
Anchorage to Fairbanks transmission line. 

J.3.15.3 Wilderness 

Along the Cook Inlet-Boulder Point 
alternative, the only formal wilderness area 
that exists is that associated with Denali 
National Park and Preserve. Several areas 
of the route have been identified as 
roadless state wildlife refuges. The 
route traverses both Minto and Susitna 
£lats, an area which still retains 
wilderness character. 

3.3.16 Cultural Resources 

Subsection 3.2.16 summarizes the 
affected environment for cultural resources 
for the Coak Inlet-Boulder Point alternative 
route north of the Alaska Range. 

In southcentral Alaska the relationship 
between the early Athapaskans and the people 
known to have occupied southcentral Alaska 
at an earlier date is not well understood 
(Cook 1975). At the time of European 
contact, Cook Inlet was occupied by the 
Tanaina Indians (Osgood 1966). The 
Tanaina probably moved into the area in late 
prehistoric times, having been preceded by 
the Pacific Eskimo (Dumond and Mace 
1968:19). There is evidence of at least 
seasonal use by the Pacific Eskimo of the 
Cook Inlet area, including the upper and 
middle reaches, until late prehistoric times 
(Dumond and Mace 1968; Reger 1977; NPS April 
1987). The middle region of the inlet has 
shown a pattern of coastal occupation by the 
Eskimo and coastal and interior occupation 
by the Indians (Reger 1977:37). It is known 
that by 500 A.O. Athapaskans occupied 
interior Alaska and utilized a subsistence 
strategy similar to that assumed for the 
people of earlier periods. 

Linguistic studies by Kari (n.d.) 
indicate that the Cook Inlet-Boulder Point 
alternative route area was occupied in 
recent history by Athapaskan-speaking 
people. In general the southern portion of 
the project near Cook Inlet was occupied by 
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Tanaina and the northern portion of the 
route was dominated by the Ahtna Indians. 
The origin of either group is not well 
understood, but it appears the Ahtna may 
have occupied the interior area for a 
considerable time (Workman 1977). The 
Tanaina probably are recent arrivals to the 
upper Cook Inlet area (Osgood 1966, Reger 
1977). 

The prehistoric cultural resources of 
the Alaska Range in the vicinity of Denali 
National Park and Preserve include some of 
the oldest sites found to date in Alaska. 
Representations of the earliest known 
culture in the area are found at the Dry 
Creek Site, west of Healy just outside the 
park boundaries. This site, which is a 
National Historic Landmark, has been dated 
to 10,500 years before the present (NPS 
April 1987). 

The area between the inner and outer 
mountains of the Alaska Range within Denali 
National Park and Preserve was a relatively 
marginal resource area for prehistoric 
populations. However, this condition of 
marginality probably varied over time 
because there are significant site 
concentrations in select river valleys. The 
Teklanika River valley contains the densest 
as well as the most important concentration 
of sites, including the Teklanika 
Archaeological District which is listed in 
the National Register. Other, less 
spectacular concentrations of sites occur' in 
the adjacent Savage and Sanctuary river 
valleys (Davis 1980; NPS April 1987). 

The Teklanika sites include a major 
campsite, a lithic material quarry, and 
assorted hunting lookouts. Many of these 
sites may be related to one another and are 
possibly contemporaneous (Davis 1980). 
Remains from the main Teklanika sites have 
been described as representative of the 
Denali Complex (Paleoarctic Tradition) (West 
1975). This complex may date to 10,000 
years before the present. Material at the 
remaining sites suggests affinities to the 
Northern Archaic Tradition and later phases 
of the Arctic Small Tool Tradition (Davis 
1980). A large amount of the material fauna 
to date probably represents the several 
different Athapaskan Indian groups who 
frequented the area (NPS April 1987). 

Archaeological studies have been 
performed along or near the proposed Cook 
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Inlet-Boulder Point alternative route by the 
Susitna Hydroelectric Project and the 
Anchorage-Fairbanks Intertie Project. The 
studies suggest this alternative route 
passes near a potentially important 
archaeological site, and the possibility is 
high for further significant finds in the 
area. The Dry Creek Archaeolo©ical Site, 
entered on the National Register in 1974, is 
thus far the oldest reliably dated site of 
human occupation in Alaska. Artifacts from 
the site show certain similarities to the 
later Upper Pleistocene Diuktai culture of 
northeastern Siberia. The site is also 
capable of yielding important 
paleoecological information. It is located 
about 100 miles south of Fairbanks near 
Healy. 

The first recorded European contacts 
were related to the exploration of Captain 
James Cook, who sailed into the inlet in 
1778. A Russian trader with the Zaikov 
expedition had established trade links with 
the Ahtna Indians by trading through the 
coastal Chugach Eskimos in the early 1700s 
(de Laguna 1972). 

Trad~ng camps established by 1783 along 
Cook Inlet later became staging areas from 
which military and geological survey parties 
explored and mapped interior Alaska during 
the late nineteenth century. By the late 
1800s, gold prospectors were searching much 
of the Susitna River basin. In 1903 gold 
was discovered on Galina Creek, later 
renamed Valdez Creek, which became the 
center of Susitna basin gold mining. 
Overland trails and supply routes 
developed. Most of these routes utilized 
the Richardson Trail, which originates in 
Valdez, since there was no convenient 
unloading facility on Cook Inlet. 
Consequently, the movement of men, supplies, 
gold, and furs to and from the Alaska 
Interior was primarily east of the Talkeetna 
Mountains. 

It was not until around 1915 that there 
was renewed interest in transportation 
routes to the middle and lower reaches of 
the Susitna Valley. Congress authorized 
construction of the Alaska Railroad, and a 
northern route was selected which eventually 
paralleled the Susitna River for much of the 
way to Fairbanks. The railroad was 
completed in 1923. Roadhouses were built 
simultaneously with construction of the 
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railroad, at one time numbering about 50 
along this route. Of these, only the 
Wasilla Roadhouse near Knik is on the 
National Register. It was not until 
1973 that the Parks Highway between 
Fairbanks and Anchorage was completed. 
Until then, the only access to the Fairbanks 
area and to Cantwell and the Mount McKinley 
area park was via the Richardson and the 
Denali highways. The Denali Highway between 
Paxson and Cantwell is still a gravel road. 

3.3.17 Subsistence 

The area affected by the proposed Cook 
Inlet-Boulder Point alternative route has 
been divided into three subregions for the 
purpose of discussing the distribution of 
subsistence resources and community harvest 
activities. These communities are: Nenana, 
upper Cook Inlet, and the Anchorage/Kenai 
Peninsula. 

3.3.17.l Nenana Corridor Communities 

The Nenana Corridor begins approximately 
at Livengood and ends at Denali National 
Park and Preserve. Five potentially 
affected communities are located in the 
corridor--Minto, Nenana, Anderson-Clear, 
Healy-suntrana, and McKinley Village. 
Of these communities, Minto is a 
predominantly traditional Athapaskan 
village; Nenana has a mixed population of 
Native and non-Native residents; and the 
remainder have small non-Native communities 
with economics that revolve around the 
military, mining, and service-tourism. 

3.3.17.l.l Availability of Subsistence 
Resources 

Four major types of subsistence 
resources are utilized by Nenana Corridor 
communities. 

Hunting for moose, caribou, bear, sheep, 
hares, and a variety of birds and 
waterfowl. 

Fishing for salmon, char, cisca, 
grayling, and other species. 

Trapping various furbearers, including 
beaver, martin, fox, muskrat, wolf, 
wolverine, marmot, and lynx. 
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Collecting various plant resources for 
food and other needs, including berries, 
roots, seeds, fuel wood, and 
construction materials. 

Moose are the most important subsistence 
resource of this area. In Nenana, 95 
percent of surveyed households reported 
participating in moose hunting during a 
12-month period of 1981-82 (ADF&G 1986). 
Moose hunting takes place along rivers and 
off-the-road systems, primarily in the fall, 
but it may continue into the winter months. 
Important use areas include the Minto Flats; 
the Tanana, TelclanJ.Jca, Tolovana, 
Chatanika, and Wood rivers; and along the 
Parks Highway as far south as Cantwell. 
Boats and all-terrain and highway vehicles 
are conmonly used during the fall for 
hunting access; snowmobiles are used in 
winter when snow cover permits. 

Compared to moose, the subsistence 
resources of caribou, bear, fish, and Dall 
sheep are less important. Increased expense 
and effort, competition with sport hunters, 
and concerns about depleting the 
resources are mentioned as reasons for 
low subsistence hunting effort for species 
identified (Shinkwin and Case 1984). 
Hunting for these animals mostly takes place 
in the fall, although bear are also hunted 
in spring. The hunting of Dall sheep is 
more likely to take place away from the TAGS 
corridor. Though they may not represent a 
large portion of subsistence harvest, many 
households participate in hunting for small 
game, birds, and waterfowl. In Nenana a 
recent survey showed that household 
participation was 82 percent for hare, 77 
percent for waterfowl, and 73 percent for 
ptarmigan and grouse (Shinkwin and Case 
1984). Peak waterfowl hunting occurs in 
September along rivers, lakes, and sloughs, 
particularly in the Minto Flats and the 
Linden Lakes areas. Upland game birds and 
hares are harvested throughout the year. 

Fish are another important subsistence 
resource, particularly for the community of 
Nenana, which harvests chinook, chum, and 
other salmon on the Nenana and Tanana 
rivers. Fishwheels and set nets are used to 
harvest salmon. Most fishwheel and set net 
sites are concentrated along the Tanana 
River within 6 miles up and downstream from 
Nenana. Communities to the south of these 
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river systems tend to be less dependent on 
salmon and also harvest other fish 
resources. Salmon fishing takes place in 
summer and fall. Fishing for other 
species, such as cisco, grayling, and char, 
occurs during winter using set gill nets 
deployed under the ice. 

Game Management Unit (GMU) 20, which 
includes this segment of the TAGS 
alternative route, is one of the most 
heavily used trapping areas in the Interior 
(ADF&G 1986). The area's population and 
road access contribute to this high use. 
Activities are concentrated along the Parks 
Highway and side roads and along the river 
systems. Trapping provides an important 
supplementary source of cash and products 
for local handicrafts. Snow machines are 
the most commonly used means of access to 
trapping areas, although dog sleds and 
aircraft are also used. 

3.3.17.l.2 Community Use Patterns 

Minto is a traditional Native 
Athapaskan community with road access to 
the Elliott Highway. Moose, salmon, 
wh1terish, pike, waterfowl, and small 
game are important components of the diet. 
Residents utilize the Tanana River and its 
tributaries, the H1nto Flats and the 
area south or the Elliott Highway to 
the Tanana River for subsistence 
activities. Additional information on 
subsistence characteristics of Minto is 
presented in Subsection 3.2.17. 

Of the other communities in this area, 
Nenana is the only one with a significant 
Native population; 46 percent in 1980 (ADF&G 
1986). The economy is a mix of traditional 
subsistence and wage employment. Moose and 
salmon are among the most important 
subsistence resources, and household 
participation in hunting for waterfowl, 
upland game birds, and small game animals is 
also high. Harvest activities are 
concentrated along the waterways accessed by 
boat (rivers, sloughs, and lakes) and along 
the Parks Highway and secondary roads. 

The remaining three communities are 
predominantly non-Native and are wage
employment oriented, although subsistence 
contributes to their economies. They are 
not classified. as rural by t:he Joint Boards 
ox Fisheries and Game. Subsistencelike 
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activities are oriented towards hunting of 
moose, waterfowl, upland game birds, sheep, 
and small game animals and trapping. 
Subsistencelike activities are focused 
along the Parks Highway and adjacent areas 
where access is available. 

3.3.17.2 Upper Cook Inlet Communities 

The upper Cook Inlet section of the 
route stretches from just south of Denali 
Park and Preserve along the Parks Highway to 
Houston. The area includes six 
communities: Cantwell, Summit, Talkeetna, 
Montana Creek, Willow, and Houston. These 
communities are primarily non-Native and 
have wage-based economies with some 
contributions by subsistence. The National 
Park Service considers Cantwell a fish and 
game subsistence resident zones for Denali 
National Park and Preserve. This means that 
residents of these communities are allowed 
to subsistence hunt and fish in the park. 

Considered part of the Railbelt area, 
the nature of subsistence activities of 
these communities is a mix of rural and 
urban, unlike traditional Native 
communities. or these commun.1 tjes, only 
Cantwell and Swmn.i t: are classified as rural 
by the Joint Boards of Fisheries and 
Game. Because of their location and road 
access, they do not meet the present state 
definition for subsistence users, and their 
harvest of fish and wildlife is considered 
to be recreational. In addition, several 
more communities located off the Parks 
Highway may use the proposed route area for 
subsistenceljJce purposes, including 
Petersville, Peters Creek, and Trapper Creek. 

J.3.17.2.1 Availability of Subsistence 
Resources 

Resources used for subsistence by these
commun i ties are similar to those of the 
Nenana Corridor and include moose, caribou, 
bear, Dall sheep, salmon and other fish, 
waterfowl and upland game birds, small 
mammals, furbearers, berries, and edible 
plants. Harvest periods are also similar to 
that of the Nenana Corridor. Moose are 
hunted during the fall months along the 
Parks and Denali highways and the various 
systems connected to them by boat along the 
Susitna and Chulitna rivers and their 
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tributaries. Access is sometimes by 
airplane. Salmon are harvested by rod and 
reel from June through September. Access is 
usually by boat and the road systems. 
Harvest of nonsalmonids occurs year-round. 
Waterfowl are also harvested during fall, 
along with small game into the winter. 
Trapping begins in November and continues 
into April and May except during warm 
springs. Access is along the road system, 
by boat, and by snow mach~ne. 

J.3.17.2.2 Community Use Patterns 

The small and rural communities along 
the Coak Inlet-Boulder Point alternative 
route in upper Cook Inlet area have wage 
employment economies, but harvest of fish 
and wildlife and trapping contribute to the 
economy. Though specific data are not 
readily available on household participation 
in fish and wildlife harvest, it appears 
that moose is the most important subsistence 
resource, followed by salmon. Many 
households are likely to participate in 
hunting for waterfowl and small game and to 
a lesser extent sheep and caribou, which are 
less accessible and require greater effort. 
Trapping contributes to cash income in most 
of the smaller communities. 

3.3.17.3 Anchorage-Kenai Peninsula 
Communities 

This segment of the alternative route 
runs from Wasilla to the Boulder Point LNG 
terminal site on the Kenai Peninsula. The 
affected communities include Big Lakep 
Anchorage, Nikiski, Kenai, and Soldotna. As 
was the case for the upper Cook Inlet 
communities, they are connected to Anchorage 
by the Railbelt transportation system, and 
residents of this area generally do not 
qualify for subsistence harvesting as 
classified under state policy as rural 
residents. Specific subgroups in all of 
these communities participate in subsistence 
activities, particularly Natives on the 
Kenai Peninsula. 

3.3.17.3.l Availability of Subsistence 
Resources and Community 
Participation 

For the upper Cook Inlet communities, 
fishing and moose hunting are popular 
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subsistence and recreation activities. 
Salmon fishing occurs from May to October in 
streams in the Mat-Su Valley and in streams 
along the coast of the Kenai Peninsula. The 
Susitna and Little Susitna rivers, located 
near the alternative route, are popular 
rivers for salmon fishing. Rod and reel is 
the primary method of harvest, although a 
personal use set-net salmon fishery is often 
opened in certain areas along the route. 
Access to fishing areas is by road, boat, 
and airplane. A random sample of households 
in the Anchorage and Palmer/Wasilla showed 
that 1978-79 household participation ranged 
from 28.6 to 39.9 percent for freshwater 
fishing (AOF&G 1985). Fishing for rainbow 
trout, grayling, burbot, and other 
freshwater species occurs throughout the 
year along the area's rivers, lakes, and 
streams. 

Though not quite as popular as fishing, 
the Alaska Public Survey of Anchorage and 
Palmer/Wasilla showed that 1978-79 household 
participation in moose hunting ranged from 
13.2 to 21.4 percent. Popular moose hunting 
areas include GMU's 16 A and B along the 
Susitna River, 14 A-C to the east, and 15 B 
and C on the northern Kenai Peninsula. 
Hunting takes place primarily during the 
month of September. Access is by road, 
boat, snowmobile, and airplane. 

Other important subsistence/recreation 
activities include hunting for waterfowl 
along coastal flats and wetlands (with seven 
percent household participation) during 
September and October and hunting for small 
game (8 to 11 percent household 
participation). Popular waterfowl hunting 
areas along the alternative route include 
the Susitna Flats and the Chickaloon Flats 
on the Kenai Peninsula. 

3.4 

3.4.l 

CONCEPTUAL GAS CONDITIONING 
FACILI'l'Y - PRUDHOB BAY 

Introduction 

Although the conceptual gas conditioning 
facility ( GCP) is not a part: of the TAGS 
application, it is a connected action. The 
following section describes the existing 
environment and ambient conditions for the 
proposed GCP located at Prudhoe Bag adjacent 
to the central gas facility (CGP). The 
technical sections are grouped into similar 
or related topics whenever possible. 
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3 .. 4.2 A:£f ected Environment 

Socioeconomics 

socioeconomic factors existing in the 
North Slope Borough (NSB) are discussed in 
detail in Subsection 3.2.2.2.1. The Prudhoe 
Baq/Deadhorse complex is located primarily 
OD .state-owned land within the NSB. The NSB 
has eight Native villages and several 
mil.itary and industrial sites. None of the 
borough's villages are located within 50 
miles of the conceptual GCF. However, the 
conceptual GCP would be located within the 
borough and subject to local property taxes. 

NSB villages have experienced 
substantial population growt:h since 1970 due 
to high immigration by Natives due to 
availability of high-paging NSB jobs, 
comftruction of new housing and other 
amenities, new schools in villages, and a 
high birth rate. Oil industry and 
construction workers based at Prudhoe Bay 
and other locations typically exceed the 
population of all NSB villages. The Prudhae 
Bag work force ranged from 5,200 to 7,000 in 
1983. 

NSB tax revenues from Prudhoe Bay and 
adjacent developments are the major force in 
the North Slope economv. NSB employment 
statistics show a total of 9,392 jobs within 
the borough in 1985. Host: of the Jobs were 
located. at Prudhoe Bay. The ma.jori ty of 
employment in the villages was with the 
government:. 

L.and use and ownership 

The conceptual GCP site is located 
several miles south of the CGF. This site 
is owned by the State of Alaska. The 
primary land use in the area is industrial~ 

Transportation 

A detailed discussion of transportation 
is presented in Subsection 3.2.4.2. The 
Prudhoe Bag area is serviced by Spine Road 
and a series of gravel roads, annual 
seal1f t:J and barges during the ice-free 
seasonal wind°"' of August and early 
September, and the Dead.horse Airport. 
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Noise carries considerable distances 
during calm, cold conditions due to 
increased air densityo The major noise 
sources in the Prudhoe Bay area, identified 
by personnel, were the central compressor 
plant, the central power plant, drilling 
sites, flOfll stations, and gathering centers 
(YBRC, 1980). Sound levels generated at Che 
central compressor plant have been 
identified at 74 dBAs at: lS meters from the 
turbine air intake and 60 dBAs at 120 meters 
from flare operation (FBRC, 1980) .. These 
ambient levels are affected by w-ind and 
other atmospheric conditions. Noise is 
discussed in detail in Subsection 3.2.S. 

Meteorology and Air Quality 

A detailed discussion of meteorology and 
air quality of the North Slope is presented 
in Subsection 3.2.6.2. Prudhoe Bay 
experiences some of the most severe 
temperature and w-ind conditions in Che 
state. Minimum winter temperatures average 
bet:W'een -lS and -30 degrees F w-i th extremes 
of -40 to -80 degrees PG Nint:er w-inds 
average 10 to lS mph. summer temperatures 
w-arm to the 40s w-i th temperatures in the 60s 
co.mmon near the foothills (USACB, 1984). 

'Phis area is semiarid w-i th an average 4 
to 6 inches of precipitation annually. 
Average snowfall is approximately 63 
inches. Nhi teout conditions can occur 
restricting driving, flying, and outside 
w-ork due to a lack or visibility (BLH, 1916). 

Ice rog, a phenomenon peculiar to arctic 
and subarctic regioms, is minimal at Prudhoe 
Bay because or the constant w-ind. The 
Beaufort: Sea, pickup and diesel trucks, 
fossil fuel space heaters, sew-age treatment 
plant, and animal respiration are the major 
contributors to ice fog at Prudhoe Bay 
(FBRC, July 1980). 

Liquid, Solid, and Hazardous Naste 

Nast:e generation and disposal are 
discussed in detail in Subsection 3.2.7. 
Solid w-aste is primarily disposed or in 
approved land.fills. An existing solid w-aste 
landfill is used by the oil industry on the 
North Slope. Incinerators are also used for 
solid w-aste disposal. 
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Liquid w-astes generated by the 
construction and operation of the conceptual 
GCP include domestic w-astewater, equipment 
w-ashdown, storm w-ater runoff, and industrial 
w-astewater., Domestic w-astes would be 
treated by wastew-ater treatment plants. 

There are no facilities in Alaska ror 
the storage or disposal of hazardous w-aste. 
All such materials must be disposed of by 
transport to Che Lower 48 states. 

Physiography, Geoloqu, Soils, Permafrost 
and Seismicity 

These topics are discussed in detail in 
Subsection 3 .2 .8 .. 1. Much of the information 
in this subsection w-as obtained from Section 
B2 or the YBIS ror the Prudhoe Bay Project: 
(FBRC, July 1980). The GCF w-ould be located 
within the Arctic Coastal Plain in the North 
Slope physiographic unit. This relatively 
flat region extends north from the Arctic 
Foothills to the Arctic ocean w-i th rew
variations in its overall gentle slope to 
the sea. Its lOW' relier and the presence of 
w-idespread shallow- permafrost has lead to 
the ror:ma.tion or thousands or shallow- lakes 
and extensive marshy or boggy areas (PERC, 
July 1980). 

'l'he site of the conceptual GCF generally 
consists of 400 meters of stratified sandy 
gravels W'ith interbedded lenses or gravelly 
sand, sand, and silty sand. The bed.rock is 
formed by generally rlat-lying Cretaceous 
and Tertiary mud.stones and siltstones. The 
proposed GCF W'Ould be located on upland 
tundra deposits approximately 8 meters 
higher than the various lacustr1ne deposits 
w-hich occupy the numerous sha.llow
depressions on the adjacent coastal plain 
(FBRC, July 1980). 

Soils on the coastal plain are generally 
level and poorly drained. Soils associated 
w-ith floodplains near active or abandoned 
stream channels, coastal deposits, or sand 
dunes mag have good drainage. Nell drained 
soils do not appear in the immediate area of 
the conceptual .GCF site (FBRC, July 1980). 

The permafrost: is continuous in this 
area of Alaska and may extend to depths of 
1800 feet. 'l'he active layer w-i thin the 
on-site tundra deposits is generally less 
than l.S feet. 'l'he moisture content may be 
SO to 200 percent: in silts and sands and S 
to 20 percent in sandy gravels (FERC; July 
1980). 
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'l'he conceptual GCP site is located 
wit:hin Seismic Risk Zone l of t:he Uniform 
BUilding Code, and t:he maxi.mum Modified 
Hercalli Intensity for t:his area is III. 
'l'herefore, seismici ty is not a significant 
hazard to t:he proposed GCP (PBRC, July 1980). 

Surf ace and Ground Nater 

. Nort:h Slope surf ace and ground water 
hydrology, qualJ. ty, and use are discussed in 
Subsection 3 .2. 9 .2. Huch of t:he follOfllling 
inf o.rma.tion was obtained from section B3 of 
the PBIS for the Prudhoe Bag Project (PBRC, 
July 1980) • There are t:hree main watersheds 
in the Prudhoe Bay region. They include t:he 
Put: River basin, Kuparuk River basin, and 
t:he Sagavanirktok River basin. 'l'he Arctic 
Coastal Plain contains thousands of shallow 
lakes and ponds, a number of braided rivers, 
and many small streams. Coutal lakes are 
near or open to the ocean and account: for 80 
percent of the total sur£ace area. These 
lakes generally range from 0.6 to 6 meters 
in depth. Lakes or ponds on the North Slope 
generally freeze over by mid to late 
September and remain frozen until late June 
or July (PBRC, July 1980). 

Precipitation and existing surface water 
bodies are the primary sources for ground 
water recharg•. Nater r.aches aquifers only 
t:hrough unfrozen areu that perforate the 
permafrost. Ground water t:hat flow:s between 
the vegetative mat and the permarrost 
migrates along the permafrost table until it 
discharges at the surf ace or reaches an 
unfrozen zone. In areas where the 
permafrost table is close to the surrac•, 
ll1i1rshy or swampy conditions are dominant. 
Deep ground water recharge, storag•, and 
outflow i:r virtually eliminated by the thick 
permafrost layers found on the North Slope. 

Marine Environment 

'l'he rollowing subsection was summarized 
from Section B3 of t:he FBIS of th• Prudhoe 
Bag Project (PBRC, July 1980). 

The astronomic tides in the Beau:fort Sea 
are considerably smaller than the 
meteoroloqic tides and are generally mixed 
semidiurnal with mean ranges from 10 to 30 
cm. The tide appears to approach the shelf 
from the north. 
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Prom November to Hay, t:here is no 
significant wave activity along the Beau£ort 
Sea coast because t:he sea is frozen. As the 
ice begins to break up in June, the 
predominantly northea:rtern winds generate 
waves or less than l meter. Some waves have 
been ncorded. as high as 1-3 meters during 
sever. storms in July and August. Wave 
activity declines in October, and virtually 
all waves are less than l meter • 

'l'he maximum recorded wave height for 
Prudhoe Bay is 0.3 meter (PBRC, July 1980). 

Throughout the nearshore Bea.u:fort sea, 
currents are ca.used primarily by the wind. 
Circulation during the summer is related 
closely to local wind patterns. 

The currents and circulation patterns of 
Prudhoe Bay are very complex because of the 
variability of the bottom topography and 
absence of barrier islands. Gyr.s, counter 
currents, and null areas occur frequently 
with.in the bag and are influenced markedly 
by wind direction and velocity. The Arco 
causeway influences the circulation of the 
western part of the bag to some extent. 
Computer simulation of a variety of wind 
conditions demonstrated that the Arco 
causeway separated the bag into two 
different but related wind-responsive 
circulation patterns. 

Circulation patterns ·and current 
velocities are determined principally by 
wind because of the relativ• weakn•ss of 
tidal forces and small tidal amplitudes. 
'l'hese wind-generated currents usually a.re 
strong enough to mix waters of different 
salinities or temperatures, preventing 
persistent stratification of water layers. 
The effect of the wind on currents appears 
to persist through a large portion of the 
water column (3-S meters in depth) (FERC, 
July 1980). 

'l'he coast erodes at a rate of l .. 4 meters 
per year. Mildly s•vere windstorms, 
expected to occur every S to 6 years, will 
generate waves of 0.6 to l.2 meters and will 
accelerate this "normal" erosion rate. The 
character and depositional pattern of 
sediments in Prudhoe Bay are influenced 
primarily by the Sagavanirktok and Put 
r.1. vers. The verg fine materials are found 
in water deeper than l.8 meters because of 
their movement off shore in response to 
nearshore wave energy. Gravel is present, 
al though not prevalent:, in a few areas west 
of the Arco causeway. 
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'l'he sands, sandy sil t:s, and silty sands 
contain little organic carbon (average 0.31 
percent of flleight:). 'l'his ts because of the 
relatively lOflf biological productivity of 
the bay. It has been reported that t:ot:al 
organic carbon values are 2.95 percent of 
weight from the deeper bottom samples or 
Prudhoe Bay (FBRC, July 1980). 

Prudhoe Bay generally is frozen over 
from September to Juneo 'l'he ice can reach 2 
meters in thickness. Host or Prudhoe Bay is 
frozen to the bottom, except: in the deepest 
part: 0£ the bag, where approximately O .. S 
meter of water remains. 

'l'he ice begins to weaken and melt in Hag 
and breaks free of the beach in June, but: 
the area is not clear of ice until July. In 
Hag and June, river water flOH's out onto 
shorerast ice. As channels melt in this 
ice, the river water drains through it: and 
mag scour the bottom sediments. 'l'his 
•strudel• scour can excavate depressions 
several meters deep. 'l'hese depressions are 
filled W'ith sediments entering from the 
rivers follOH'ing break-up (FBRC, July 1980). 

Marine and anadromous fish are important 
to the Inupiat: Bski.mos for subsistence as 
well as limited sports and cozmnercial 
fishing. Perennial springs, larger lakes, 
and deep pools (great.er than 7 feet in 
depth) in rivers and major tributaries may 
provide the only source of flowing or 
unfrozen water during the winter period. 
'l'hese waters are critical to the survival of 
overwintering f reshwat:er and anadromous fish 
and their eggs. Fishery resources of Alaska 
are discussed 1n detail in Subsection 3 .2 .ll 
of thia BIS .. 

Vegetation and Wetlands 

Vegetation and wetlands are discussed in 
det:ail in Subsection 3 .. 2.12. 'l'he site of 
the conceptual GCF is located in the Arctic 
Coastal Plain in the arctic t:undra region 
described in Subsection 2.3.l2.2Q 'l'he 
coastal plain generally supports wet tundra 
vegetation due t:o the shallOH', saturated 
act! ve layer above the permafrost. Net 
tundra consists of almost continuous 
coverage of sedges and grasses. Hosses and 
dwarf shrubs are frequently present: in 

bett:er drained sites. Rooted aquatic 
plants predominate in areas o£ standing 
water. This wetland vegetation type 
provides an important: waterf0"1l habjtat. 

Nildli:fe 

A detailed discussion of wildlife, 
discussed by drainage area, is presented in 
Subsection 3.2.12., several large mammal 
species are located in the Arctic Slope 
drainage area including caribou, musk oxen, 
111tJO.se, dall sheep, bison, brown bears, and 
wolves. Caribou are most likely to be round 
in areas directly adjacent to the conceptual 
GCl1 dte. The affected environment of large 
mammals is discus:sed. in detail in Subsection 
3.2.13.2.l. 
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'l'he Arctic Slope drainage is home to 
more than 200 bird specie:s. Many of these 
species frequent the Arctic Coastal Plain. 
Bird populations and their affected 
environment: are discussed. in Subsection 
3.2.13.2.2. 

Threatened, Bndangered, and 
Other Protected species 

A detailed discussion of threatened, 
endangered, and ot:her protected species is 
presented in Subsection 3 .2 .14. 'l'he 
threatened, endangered, or protected species 
located on the Arctic Coastal Plain and in 
the Beau.fort: Sea include: b0"1head whale 
(endangered), gray whale (endangered), 
B:sld.mo curlew (endangered}, and Arctic 
peregrine falcon (threatened) • No 
threatened or endangered plant: species are 
located on the Arctic coastal Plain. 
However, several species have been given 
special consideration by the BLM. 'l'hese 
species include: ~ yuk.onensis; 'l'ha.lspi 
arcticom and Brigeron muirii. 

Recreation, Aesthetics, and Wilderness 

Present recreation uses in the vicinity 
of the conceptual site of the GCF is by 
guided tours traveling from the airport and 
various facilities within the Prudhoe Bay 
industrial complex. Travel is by vehicle on 
the existing road net~ 

'l'he Prudhoe Bay Airport is also a place 
where recrea.tionists intending to visit 
other areas such as ANPIR shift: to smaller 
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alrcrart. Recreation is also discussed in 
Subsection 3.2.lS.l. 

The conceptual GCF is located within an 
area or intense industrial development 
associated w.1 th the Pru.d.hoe Bay oil and gas 
field complex. No federal lands are 
involved W'itb the GCP. State lands have 
been classiried for industrial uses. 
Aesthetics are discussed in det:all in 
Subsection 3.2.lS.2. Visual resources or 
the North Slope area include vast river 
plains, limestone hills, and tundra. 

A detailed discussion of W'ilderness is 
presented in Section 3.2.lS.3. 

Cultural Resources 

Cultural resources are discussed in 
detall in Subsection 3.2.16. Much of the 
follOW'ing information W'as obtained from 
Section Bll of the FBIS £or the Prud.hoe Bag 
Project {PBRC, July 1980). The arctic coast 
has been home to the Inupiat f northern 
Bskimo) since prehistoric and early historic 
times. The /Cutchin have also hunted and 
camped on the arctic coast. Al though there 
are currently no permanent Natl ve population 
living W'ithin the immediate Prudhoe Bag 
area, the land has been the site or numerous 
temporary settlements and seasonal hunting 
and fishing camps. Numerous old grave 
sites, sod hut and ice cellar outlines, and 
a variety or artiracts indicating the 
historical and cultural significance of the 
land have been identified by the NSB and the 
Federal government. These sites are heavily 
concentrated along the entire coast, the 
barrier islands, and the river valleys, 
particularly the Col ville River. Prudhoe 
Bay has all the ecological prerequisites 
attractive to prehistoric and historic 
Bskimo banks (PBRC, Julg 1980). 

Subsistence 

The conceptual GCP is located in an 
area already disturbed by intensive 
industrial development: on the operation or 
the Prudhoe Bay complex. Several Native 
communities use the generalPrudhoe Bay 
area for subsistence including Nuiqsut, 
Kaktovik, and Anaktuvuk Pass. The Natives 
in this area are primarily Inupiat Eskimo. 
Their uses of the region's resources 
coincide with traditional Eskimo uses. 

Important marine subsistence animals include 
seal, walrus, polar bear, and beluga and 
bowhead whale. Important terrestrial 
subsistence animals include: caribou, black 
bear, moose, brown bear, Dall sheep, and 
rabbit. Seabirds, waterfowl, and fish also 
contribute to the subsistence diet. 
Berries, roots, seeds, fuel wood, and 
construction materials are also subsistence 
resources. The distribution and proximity 
to villages of many of these resources is 

. seasonally limited or depends on seasonal 
utilization of habitat (i.e., summer ice 
pack, overwintering areas). A detailed 
discussion of subsistence is presented in 
Section 3.2ol7. 
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4.1 INTRODUCTION 

This section analyzes and discusses 
potential environmental consequences as they 
presently exist for activities associated 
with the proposed TAGS project and the Cook 
Inlet-Boulder Point alternative. Even 
though the authorized ANGTS has an approved 
right-of-way, no construction has occurred; 
therefore, it is not part of the existing 
environment. Appendix B provides a complete 
description of the authorized ANGTS pipeline 
project. Appendix B also provides a sunmary 
of the Sales Gas Conditioning Facility as 
evaluated by FERC in 1980. The alternative 
representative Cook Inlet-Boulder Point 
route is discussed in Section 2.0. The 
actual project might differ somewhat from 
the scenario presented in Section 2.0 in 
that minor changes in routing, compressor 
station locations, stream crossings, and 
other modifications would be expected; 
however, the types and magnitude of the 
potential effects of such modifications 
should be reasonably comparable. Concurrent 
construction of both ANGTS and TAGS in 
Alaska is assumed not to be viable; 
therefore, it is not incorporated in 
this analysis. It is, however, assumed that 
both authorized ANGTS and proposed TAGS 
would be built. 

Required permit applications such as 
those for stream crossings, air and water 
emission discharges, and land use would 
require considerable additional 
site-specific information and discussion of 
impacts. As discussed in Subsection 1.10, 
the proposed TAGS discussed herein would 
proceed in four distinct phases. The 
preparation of this DEIS is the initial step 
in the second phase which is "Design 
Definition and Permitting." 

The consequences section for 
consideration of the TAGS project tiers on 
the following FEISs: 

Proposed Trans-Alaska Pipeline,' 
DOI, 1972, Volume 4, pp. 1 to 637. 

Alaska Natural Gas Transportation 
System. Proposed Alaska Arctic Gas 
Project, DOI, 1976, Alternative, 
pp. 457 to 508 and 614 to 622. 
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Alaska Natural Gas Transportation 
System, Proposed El Paso LNG 
Project, FPC, 1976a, pp. II-253 to 
II-320 and II-376 to II-503.l/ 

Supplement, Alaska Natural Gas 
Transportation, Proposed Northwest 
Alaskan Project (Alcan Project), 
FPC, l976b, pp. 209 to 328 and 368 
to 372. 

Cook Inlet LNG project, Proposed 
Western LNG Project, FERC, 1978, 
pp. 137 to 197 and 233 to 296 

Northwest Alaskan Natural Gas, 
proposed construction and operation 
of the Sales Gas Conditioning 
Facility at Prudhoe Bay, FERC, 
1980, pp. 70 to 109. 

The consequences sections of these 
previously proposed projects are 
incorporated herein by reference wherever 
applicable and include appropriate 
discussions as well as updated information 
in each subsection. 

Discussion considers the applicant's 
proposed mitigation measures, described in 
Section 4.8 as project features that would 
be implemented. In addition, the impact 
assessment section considers environmental, 
social, and engineering stipulations 
included in the TAPS Grant of Right-of-Way 
dated January 23·, 1974, the ANGTS Grant of 
Right-of-Way dated December l, 1980, and the 
USACE's ANGTS Permit dated December 2, 
1982. Table 4.1-1 defines the significance 
level of environmental effects terminology 
used throughout this section. 

11 The FEIS incorporated the DEIS of 
November 1975. The FEIS identifies the 
impact and alternative discussion and 
changes only. A significant amount of 
support information is contained in the 
DEIS. 
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N 

PHYSICAL 
RESOURCES 

BIOLOGICAL 
RESOURCES 

HUMAN 
RESOURCES* 

Major 

Regional change of consider
able severity in landforms, 
surface appearance, availa
bility, or distribution of 
physical resources lasting for 
the duration of the project 
or longer 

Regional change in habitat 
availability or quality that 
would likely modify the 
natural abundance or distri
bution of a species poten
tially through the life of 
the project or longer 

The potential to cause 
regional changes in the 
economic. cultural. or socio
cultural system of residents in 
the area or will require sub
stantial changes in govern
mental policies. planning or 
budgeting 

Table 4. 1-1 Definitions of Environmental Impacts 

Moderate 

Localized changes of consider
able severity in landform. 
surface appearance. availa
bility. or contamination of 
physical resources occurring 
for the duration of the proj
ect. or widespread changes 
generally limited to the 
period of construction 

Regional change in habitat 
availability or quality that 
would likely modify the 
natural abundance or distribu
tion of a species or local
ized modification in habitat 
availability or quality that 
would likely modify the abun
dance or distribution of spe
cies potentially lasting 
through the life of the 
project or longer 

May significantly affect the 
economic or sociocultural 
system of residents or will 
require some modification of 
governmental policies. planning. 
or budgetinq 

Minor 

Localized change(s) in surface 
appearance. distribution. 
availability, or other charac
teristics of physical re
sources with no observable 
residual modification 

Localized change of species 
abundance. distribution, 
habitat availability or habi
tat quality 

May marginally affect the eco
nomic or sociocultural system 
of residents or will reQuire 
marginal change in govern
mental policies, planning. or. 
bud~eting 

Negligible 

Little or no change in surface 
appearance. distribution, 
availability, or other charac
teristics occurring as the 
result of this project. or if 
any change does occur, it will 
be extremely localized and 
temporary 

No measureable change in abun
dance or distribution6 habitat 
availability. or habitat 
quality 

Unlikely to have any measur
able effect on the economic 
or sociocultural system of 
residents or governmental 
policiesb planning. or 
budgeting 

* ANILCA Section 810 reQuires Federal agencies to evaluate effects of proposed land use decisions on subsistence uses and needs. A proposed action 
will be considered to significantly restrict subsistence uses if after any. stipulations or modifications warranted by cons1deration of alternatives 
or conditions, it can be expected to result in a substantial reduction in the opportunity to continue subsistence uses of renewable resources. For 
the purpose of this EIS. the potential for a significant restriction to subsistence use would occur from major or moderate impacts to either 
biological or human resources as stated in this table. 

NOTE : Changes in Bold Print 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION ANO ALTERNATIVES 

There is the possibility that the TAGS 
project would be constructed on a phased 
basis as discussed in subsection 2.2.2 on 
page 2-15. For the purposes of this impact 
analysis, it is assumed the worst case 
effect would result from construction of all 
facilities needed to deliver 14 million tons 
of LNG to market. Phasing to a smaller 
scale project for initial startup would 
lessen some effects and redistribute some of 
the identitifed impacts. Any elements of 
the TAGS project, as defined, would be 
evaluated to assure that they are adequately 
addressed as required by NEPA. 

4.2 

4.2.1 

PROPOSED TAGS PROJECT TO 
ANDERSON BAY 

Introduction 

The following subsections describe the 
environmental consequences of the proposed 
route from Prudhoe to Anderson Bay. The 
topics result from issues raised at scoping 
meetings and from agency conments. In all 
cases the identification of consequences 
begins at the northern end of the route and 
proceeds southward unless there is a 
statewide description. The technical 
sections are grouped into similar or related 
topics whenever possible. 

4.2.2 Socioeconomics 

4.2.2.l Statewide TAGS Impacts 

4.2.2.l.l Population and Employment 

The major socioeconomic impact of the 
TAGS project during preconstruction and 
construction phases would be increased 
population and employment. The 
preconstruction phase would last about three 
years and require about 375 personnel in 
Anchorage to work on design definition and 
permitting. During the five-year detailed 
design and construction phase, average 
annual TAGS employment would peak at more 
than 7,200 people (Table 4.2.2-1). By 
comparison, employment on the TAPS pipeline 
peaked at an annual average of nearly 22,000 
people. 

During the five-year construction phase 
an average 950 project management, 
administration, and related support staff 
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would be based in Anchorage. During the 
first two years of the construction period 
there would be very little construction 
craft employment along the pipeline 
corridor. One exception is that about l,500 
personnel would be working on the LNG plant 
and marine terminal facilities in Valdez. 

During peak construction about 80 
percent of the direct project employment 
would be in craft positions. ·However, a 
major problem during the TAPS project was a 
shortage of skilled, experienced workers in 
certain crafts. To evaluate the potential 
availability of craft workers, TAGS 
construction craft requirements were 
compared with peak TAPS employment, union 
membership, and union unemployment. The 
results of this analysis, summarized in 
Table 4.2.2-2, shaw that the number of 
current unemployed in most crafts exceeds 
the number of workers in that craft who 
might be needed during construction of TAGS. 

. During the construction of TAPS, 
nearly all the welders were imported because 
there had been little or no prior need for 
this skill 1n Alaska. Due to the TAPS 
con.struction and subsequent: North·Slope 
development, there are presently about 120 
pipeline welders union members who a.re 
Alaska residents. The TAGS project: would 
requ.tre a peak. of less than 200 welders 
compared to nearly l,400 on the 'I'APS 
project. 

Much of the socioeconomic impacts 
associated with the TAPS project resulted 
from the need to import workers with 
pipeline-related construction experience. 
At that time most of the contractors were 
also new to Alaska. Today, most of the 
major contractors who would likely bid on 
the TAGS project have extensive Alaska 
experience and have developed a cadre of 
Alaska workers who have the skills and 
experience to work on the TAGS project. 
Certain management and technical personnel 
and some highly skilled crafts personnel 
would still have to be brought in, but most 
positions probably could be filled from 
within the state. It should be noted, 
however, that the state labor market, 
particularly the availability of craft 
workers, could decrease dramatically between 
now and when TAGS is built~due to 
outmigration and shifts to other employment. 



Table 4.2.2-1 TAGS Project Employment by Job Type Construction Phase 

JOB TYPE YEAR l YEAR 2 YEAR 3 YEAR 4 YEAR 5 

Construction Managers 18 29 162 167 134 
Admin. Managers 4 7 40 50 46 
Purchase Agents 4 6 33 31 31 
Accountants 6 g 49 47 38 
Computers Techs/Progs 6 g 49 47 38 

Engineers 28 46 253 241 172 
Attorneys 1 l 8 -9 11 
Life & Physical Scientist 1 2 12 12 8 
Public Relations l 1 7 g 6 
Personnell/Labor Relation 3 4 24 30 31 

Engineering Techs. 45 72 396 504 459 
Secretaries 5 8 46 47 42 
Bookkeepers 5 a 46 47 42 
Office Machine Opers 5 8 46 47 42 
Clerks 14 23 125 132 107 

Carpenters 3 5 26 43 34 
Caterers 19 31 171 201 191 
Concrete Workers 0 0 0 3 2 
Electricians 6 10 54 127 266 
Sheet Metal Workers 8 13 73 67 44 

Laborers 74 119 661 1395 1187 

Operating Engineers 148 237 1310 1887 1606 
Painters 0 1 3 6 48 
Pipe Fitters 10 17 93 638 457 

Welders 6 10 55 139 186 
Teamsters 98 158 872 1276 674 

Subtotal 1' 520 834 4612 7202 5902 

Federal/State SI .1Q.Q .ll!2 120 ~ _llQ, 

TOTAL 620 944 4732 7322 6022 

Source: 1/ Yukon Pacific Corporation 
~I Joint Federal/State Approval and Monitoring Team 

including Technical Contractor for Design Review 
CBLM Estimate) 

NOTE Changes in Bold Print 
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Craft 

Table 4.2.2-2 TAGS Peak Craft Employment Compared to TAPS and 
to Current Employment by Union Members 

TAGS {1) 1985 (2) 1985 (2) 
Peak Union Union 

TAPS (3) 

Peak 
. Emp 1 oyment Members Unemployment Employment 

Carpenters 43 2,547 724 509 

Caterers 201 2,811 979 1,254 

Electricians 266 570 380 761 

Laborers 1,395 1,981 1,169 3,323 

Operating Engineers 1,887 2,800 924 4,593 

Plumbing/Pipe Fitters 638 1,560 208 946 

Welders 186 NA NA 1,379 

Teamsters 1,276 8,776 2,721 3,224 

Other 118 NA NA 1,533 

Sub Total 5,782 21,045 7,105 17,522 

Source: (1) Yukon Pacific Corporation 

(2) Alaska Department of Labor, Research and Analysis Section "Union Membership 
and Percent Out-of-Work," Juneau, Alaska, 1980-1985 

(3) "Corrmunity Information Quarterly," Fairbanks North Star Borough, 
Volume I, No. 1, February 1978 
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SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION ANO ALTERNATIVES 

In addition to direct peak employment of 
about 7,200 people the TAGS project would 
create about 3,400 indirect jobs during 
construction (Table 4.2.2-3). These 
statistics do not include the conditioning 
plant, additional North Slope field 
development, or state and local government 
employment. 

During the operations phase TAGS would 
employ about 550 people in Alaska: 100 in 
Valdez, 150 in Anchorage, 100 in Fairbanks, 
and 200 at the 10 compressor stations (in 
t:wo-weeks-on/one-'Neek-off shifts). As 
shown in Tables 4.2.2-4 and 4.2.2-5, the 
project would also generate indirect 
employment of about 1,250 jobs during the 
operation phase. 

Table 4.2.2-6 estimates the overall 
population gain (workers and families) 
during the five-year TAGS construction 
period at about 10,600 persons. During 
construction most population impacts would 
be concentrated in the communities along the 
corridor. In the two years following 
project completion, however, most of this 
population gain would be lost. As Table 
4.2.2-4 shows, by the fifth year of TAGS 
operation the total statewide population 
gain as a result of the TAGS project would 
be about 2,000. 

4.2.2.1.2 Infrastructure and Social Impacts 

The long lead time available to plan for 
the TAGS project and the surplus of 
facilities and services currently available 
should help relieve infrastructure impacts 
of the project. For the most part 
Anchorage, Fairbanks, and the 
communities along the proposed TAGS route 
could accommodate most anticipated impacts 
without building new facilities. During the 
TAPS project housing shortages were the 
primary cause of the rapid inflation. 
Today, however, housing surpluses are the 
rule in Anchorage, Fairbanks, and nearly 
all the communities along the proposed TAGS 
route. In fact, surplus capacity exists 
throughout the public and private sectors 
due to the billions of dollars that has 
since been spent in state-funded 
construction for new schools, airports, 
highways, hospitals, roads, fire 
departments, government offices, libraries, 
community centers, and other public 
facilities. 
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This gro.wth was matched by vast 
expansion of the state's banking industry, 
retail trade, service sectors, and other 
infrastructure. Most of the state's utility 
providers have substantial excess capacity, 
and vacancy rates are high for all types of 
retail, convnercial, and industrial space. 
Services such as trucking would need to 
expand, but this can readily be accomplished 
without negatively affecting existing 
customers. The extent to which the state's 
infrastructure would still have a surplus 
when TAGS is constructed depends on future 
Alaska economic trends and when construction 
begins. 

Concern about the social and economic 
effects of the TAPS pipeline was second only 
to environmental concerns. The project 
caused a flood of jobseekers ta come to the 
state, and in some communities along the 
corridor the supply of housing, facilities, 
and services were totally inadequate to meet 
the demand. Many that do not find 
employment would be dependent on state 
social services and would strain existing 
social support programs. All the 
communities in the TAGS corridor experienced 
the effects of the TAPS project, which 
should greatly help·them to anticipate and 
plan for potential TAGS impacts. These 
communities have also experienced 
postconstruction economic downturns and 
should be better able to differentiate 
between short-term impacts and long-term 
community and economic development needs. 

4.2.2.1.3 Government Revenues and 
Expend~tures 

During the operations phase the 'I'AGS 
p&oject: ritauld add an estimated $188 .million 
annually in property taxes, $64 million in 
state severance taxes, and $125 million in 
royalty payments. ID addition, 
approximately $100 million in corporate 
income tax ritauld be realized. In 1986 
dollars 'I'AGS ritauld add nearly $1.4 billion 
to the assessed value of the North Slope 
Borough, $800 million to the Fairbanks North 
Star Borough and $2 billion to the City of 
Valdez.. 'I'he revenue from these increases in 
the property tax base ritauld greatly exceed 
any imaginable costs state and local 
governments would incur dealing with 
socioeconomic impacts of the project:. 



Table 4.2.2-3 TAGS Indirect Employment Increases 
Construction Phase 

Mining 
Oil & Gas 
Other Mining 

Construction 
TAGS 
Other 

Manufacturing 
Logging 
Sawmills 
Pulp & Paper 
Seafood Processing 
Other Manufacturing 

Transportation, Comm., & Public 
Utilities 
Trucking 
Water Transportation 
Air Transportation 
Other Transportation 
Communications 
Public Uti 1 i ti es 

Wholesale Trade 
Motor Vehs. & Parts 
Constr. Mtls., Elec. & H'Ware 
Building Mtls. & H'Ware 
Other Retail Trade 

Services 
Health, Legal & Membership Orgs. 
Other Services 

Finance, Insur. & Real Estate 
Banking 
Other 

Government 11 

TOTAL 

80 
0 

84 

716 
520 
196 

10 
0 

0 
0 
0 

10 

189 
60 

114 
11 
1 
2 
1 

28 
1 
2 
3 
7 

147 
6 

141 

7 
2 
5 

40 

1143 

Year 2 

79 
a 

79 

1221 
834 
387 

14 
a 
0 
0 
0 

14 

189 
52 
94 
20 

6 
13 

5 

56 
4 

5 
9 

38 

198 
28 

169 

39 
13 
26 

40 

1804 

11 State and local law enforcement, highway maintenance 
cOlllllJnity coordination and related support activities. 
(HLA estimate) 

Source: All other estimates like Yukon Pacific Corporation 

NOTE : Changes in Bold Print 
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84 
0 

84 

5150 
4612 

538 

64 
0 
0 

0 
0 

64 

310 
80 
91 
78 
18 
32 
11 

294 
9 

15 
21 
91 

422 
78 

344 

97 
33 
64 

60 

6487 

Year 4 

10 
0 

10 

8063 
7202 
861 

99 
0 
0 
0 

0 

99 

515 
112 
111 
134 

46 
84 
28 

506 
23 
32 
51 

242 

719 
188 
531 

252 
86 

166 

75 

10512 

7 
0 
7 

6758 
5902 
856 

82 
0 
a 
0 
0 

82 

638 

118 
121 
133 
87 

141 
39 

480 
27 
30 
59 

368 

849 
308 
541 

408 
142 
266 

70 

9732 



Table 402 .. 2 .. 4 TAGS Indirect Employment Increases 
Operation Phase 

Year:~ l Vear.2 1!!!:..l Year .. 4 Year-5 

Mining 0 0 0 0 0 
Oil & Gas 0 0 0 0 0 
Other Mining 0 a 0 0 0 

Construction 8 27 31 29 26 

Manufacturing 7 7 7 7 7 
Logging 0 0 0 0 0 
Sawmills 0 0 0 0 0 
Pulp & Paper 0 0 0 0 0 
Seafood Processing 0 0 0 0 0 
Other Manufacturing 7 7 7 7 7 

Transportation, Comm., & Pub lie 
Uti 1 iti es 703 739 762 773 778 
Trucking 2 5 8 9 9 
Water Transportation 2 7 7 7 7 
Air Transportation 2 7 9 10 10 
Other Transportation 551 558 566 570 572 
Communications 3 16 25 29 32 
Pub 1i c Uti 1 iti es 142 146 147 147 147 

Wholesale Trade 63 73 78 79 79 
Motor Vehs. & Parts 1 3 3 3 3 
Constr. Mtls., Elec. & H1 Ware 0 2 2 2 2 
Other Wholesale Trade 62 68 72 74 74 

Retail Trade 12 48 61 64 65 
Motor Vhs§ & Parts 2 7 12 14 14 
Building Mtls. & H'Ware 3 8 6 6 6 
Other Retail Trade 8 32 42 44 45 

Services 700 741 765 770 773 
Health, Legal & Membership Orgs. 9 36 57 62 65 
Other Services 691 705 708 709 709 

Finance, Insur. & Real Estate 35 75 97 106 110 
Banking 3 17 24 27 29 
Other 32 59 73 79 82 

Government 0 0 0 0 a 
Federal 0 0 0 0 0 
State 0 a a 0 0 
Local 0 0 0 0 0 

Mi see 11 aneous a 0 0 0 0 

Total 1528 1711 1799 1828 1838 

Source: Yukon Pacific Corporation 
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Table 4 .. 2.2-5 TAGS Selected Local Area Economics 
Operation Phase 

Local Area Year 1 Year 2 Year 3 Year 4 Year 5 

Direct and Indirect Employment {Jobs) 
Statewide 1528 1711 1799 1828 1838 
Anchorage 743 832 874 889 893 
N1 Slope Borough 79 88 93 94 95 
F1 Banks Borough 291 325 342 348 350 
Valdez City 25 28 29 30 30 
G1 Allen/Copper Center 60 67 71 72 72 

Direct and Indirect Resident Personal Income (Mi 11 i ans 1986$) 
Statewide 71.3 84.7 91.8 95.9 100. 0 

Anchorage 35.9 42.6 46.2 48.2 50.3 
N'Slope Borough 1.0 1.2 1.3 1.3 1.4 

F'Banks Borough 12.5 14.9 16. 1 16.8 17.6 
Valdez City 1.2 1.4 1.6 1.6 1. 7 
G1 Allen/Copper Center 1.0 1.0 1.0 1.0 1.0 

Retail Sales (Millions 1986$) 
Statewide 29.9 35.5 38.5 40.2 42.0 
Anchorage 15.0 17.8 19.4 20.2 
N'Slope Borough .4 .5 .5 .s 
F'Banks Borough 5.2 6.2 6.7 7.0 
Valdez City .5 .5 .6 .6 
G1 Allen/Copper Center .4 .4 .4 .4 

TAGS Property (Millions 1986$) 
Statewide-------------------------------------------------------------------$ 9,400 
Anchorage (Offices and Storage Facilities)----------------------------------$ 25 
N'Slope Borough (2 Comp. Stations; 175 miles pipe)-------------------------$ 1,380 
F1 Banks Borough· (2 Comp. Stations; 85 miles pipe; office/storage)---------$ 810 
Valdez City· (20 miles pipe and LNG plant/marine terminal) -----------------$ 2,030 
G1 Allen/Copper Center (1 Camp. Station; 22 mile pipe)-----------------------$ 165 

Other Property Value Increases (Millions 1986$) 
Statewide-------------------------------------------------------------------$ 22 
Anchorage-------------------------------------------------------------------$ 11 
N'Slope Borough-------------------------------------------------------------(small) 

21.1 
.5 

7.3 
.7 
.4 

F'Banks Borough ------------------------------------------------------------$ 4 
Valdez City-----------------------------------------------------------------$ 1 
G'Allen/Copper Center-------------------------------------------------------(sma11) 

Notes: 
(1) Compressor Stations in North Slope Borough (2), Fairbanks Borough (2), and Glennallen/ 

Copper Center Area (1). Two other compressor stations located outside localities 
listed here. 

(2) Employment is on a place of work basis. These are jobs in the local area that may or 
may not be filled by residents. 

(3) Personal income and retail sales are on a resident basis in the case of personal 
income, regardless of where earned. 

Source: Yukon Pacific Corporation 
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SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION ANO ALTERNATIVES 

Table 4.2.2-6 TAGS Selected Alaska Economic Changes - Construction Phase 

Year 1 Year 2 Year 3 Year 4 Year 5 

Cumulative Population Gain l! 651 1,526 4,578 9,045 10,570 

Employment Due to Construction 1, 103 1,764 6,427 10,437 9,662 

Resident Personal Income Due to Y 43.7 68.9 273.0 468.8 445.2 

Cumulative Housing Units Auth. ~ 71 183 563 1,279 1, 728 

Bank Deposits Due to Y 3.8 17 .1 45.3 118.4 177. 7 

lJ Population gain includes TAGS workers in camps. 
2/ Personal income and bank deposits in millions of constant 1986 dollars. 
3/ Housing units excludes TAGS workcamps. - . 

Source: Yukon Pacific Corporation 

Additionally, TAGS revenue6 would help to 
supplant declines in state petroleum 
revenues due to the depreciation or TAPS and 
potential reductions or Prudhoe Bag oil 
production. The State of Alaska Of/lflJ6 12. S 
percent or the total volume or natural gas 
to be produced at Prudhoe Bag. 

'l'hfl major commwitt:i•s (Pa.J.rbanlcs, Delta 
Junction and Valdez) have elected officials 
and sta£f:1 to work with YPC and th• state to 
plan for socioeconomic .tmpacts. HOfllever, 
about two-thirds or the proposed TAGS 
right-or-way would be located in areas 
without local governments. Al though these 
are relatively small communities, th• lack 
or elected o££icials ma.Jces 1 t d1£f icul t to 
determine who really represents the 
communi tg. YPC would coordinate with 
residents along the proposed right-or-way to 
assess potential problems and develop 
mi t.1gation strategies, wh•ther or not they 
have rormal governments.. Areas which do not 
assess local property tax•s would need to 
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rely on state funding to meet local 
impacts. 

4.2.2.2 Regional TAGS Employment Impacts 

Interest in construction employment 
would undoubtedly be high among corridor 
residents. All except those living in 
Anchorage or Fairbanks would have to travel 
to Anchorage or Fairbanks to seek 
employment. Addi tionall v, most 
out-or-state job seekers would likely go t:o 
Anchorage or Fairbanks. During 
construction some corridor residents would 
work on the pipeline, since many village and 
urban residents now have construction 
experience. One consequence of falling 
construction employment opportunities in 
recent years is that many workers, 
especially village residents, have not 
maintained their union status and would not 
be eligible for hire. 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND ALTERNATIVES 

In rural areas pipeline employment could 
conflict with some subsistence' pursuits and 
BLM fire-fighting jobs. A more serious 
concern would be that highly skilled workers 
now maintaining village utility systems and 
other facilities might be attracted to 
higher-paying pipeline jobs.. The loss of 
such workers could jeopardize village 
facilities if adequately trained personnel 
were not available to replace them. 

During the operations phase the only 
employment opportunities along the corridor 
would be 20 workers at each compressor 
station, 100 at the Fairbanks maintenance 
facility, and 100 at the Valdez terminal and 
LNG plant. The following sections detail 
specific impacts from construction in six 
regions along the proposed corridor. 

4.2.2.2.l North Slope Borough 

TAGS construction in the North Slope 
Borough (NSB) would include 175 miles of 
pipeline and two compressor stations. About 
200 personnel would be housed in existing 
facilities at Prudhoe Bay and a total of 
2,200 additional beds would be available 
(although not all at the same time) at 
construction camps to be located at Franklin 
Bluffs, Happy Valley, Galbraith Lake, and 
Compressor Stations No. l and No. 2. 

Since none of the NSB Native villages 
are located near the proposed TAGS 
right-of-way, no direct impacts on village 
populations or community services are 
anticipated. Average annual TAGS employment 
in the region would peak at nearly 600 
(Table 4.2.2-7). 

The most significant effect of the 
project to the NSB would be increased 
property tax revenues from the pipeline and 
compressor stations in the borough, which 
would have a combined value of $1.4 
billion. This figure does not include an 
estimated $1.5 billion far the Prudhoe Bay 
conditioning plant and millions of dollars 
in field development required to deliver gas 
to the conditioning plant. The TAGS project 
and conditioning plant would add 
$2.9 billion to the NSB's assessed 
valuation, which stood at $13.6 billion in 
1986. 
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4.2.2.2.2 Southern Dalton Highway Area 

In the Dalton Highway area south of the 
NSB, the TAGS project would have 
construction camps at Chandalar, Dietrich, 
Coldfoot, Oldman, Five Mile, Livengood, and 
Compressor Stations Nos. 3, 4, 5, and 6, 
which would have a total bed capacity of 
5,700. (Note: Not all these camps would be 
operated simultaneously or at full 
capacity.) The pipeline construction worker 
population would exceed the entire resident 
population along the corridor and adjacent 
villages several times over. 

During construction of the oil pipeline 
the only two inhabited settlements within 
15 miles 0£ the TAPS pipeline route were 
Wiseman and Livengood, both historical 
mining towns with only a handful of 
inhabitants. Although no municipalities or 
large settlements have arisen along the 
corridor, there has been a substantial 
amount of settlement, particularly along the 
Elliott Highway near Fairbanks. 

Beginning in 1980, DOT/PF established 
highway maintenance camps at seven locations 
along the highway. The northernmost of 
these camps in the southern Dal ton Highway · 
area is located at the Chandalar Shelf. 
The Chandalar Shelf and Sagavanirktok River 
maintenance camps are staffed by two. 
rotating (one-week-on/one-week-off) 
six-person crews of DOT/PF personnel who 
live in a dormitory. There are four other 
DOT/PF maintenance stations between the 
Sagavanirktok River and Livengood staffed by 
five to eight personnel each. Most state 
workers at these latter sites are 
accompanied by their families. The 
construction of TAGS would result in an 
expansion of services provided by DOT/PF at 
these locations on a temporary basis. In 
addition to the DOT/PF camps there are 
"truck stops" at the Yukon River Crossing 
and Coldfoot that include workers and their 
families, and they would be affected by 
increased use of the Dalton Highway. 

Along with additional road maintenance, 
increased traffic also creates potential for 
more accidents and state trooper patrols. 
Most pipeline construction personnel would 
likely be transported to remote camps in 
this area by air, which would also increase 
the requirement for airport maintenance at 
some airports in the region. 



Table 4.2.2-7 TAGS Selected Local Area Changes 
Construction Phase 

Local Areas Year 1 Year 2 Year 3 Year 4 

Direct and Indirect Employment (Jobs) 
Statewide 1103 1764 6427 10437 
Anchorage 412 659 2400 3898 
N1 Slope Borough 92 147 595 483 
F1 banks Borough 216 345 1258 2044 
Valdez City 20 125 455 830 
Glennallen/Copper Center 25 41 165 134 

Direct and Indirect Resident Personal Income {Mil lions 1986$) 
Statewide 43.7 68.9 273.0 468.8 
Anchorage 20.3 32 .. 1 127.2 218.5 
N1 Slope Borough 0.3 0.5 2.4 2.0 
F1 banks Borough 9.4 14.8 58.9 101.2 
Valdez City 0.4 3.0 12.l 23.4 
Glennallen/Copper Center ( sma 11) { sma 11) 1.0 Lo 

Retail Sales (Millions 1986$} 
Statewide 18.3 28.9 114.9 196.8 
Anchorage 8.5 13 .,4 53.4 91.7 
N'Slope Borough 0.1 0.2 1.0 0.8 
F'banks Borough 3.9 6.2 24.7 42.7 
Valdez City 0.1 1.2 5.0 9.8 
Glennallen/Copper Center (small} ( sma 11) 0.4 0.4 

Notes: 

Year 5 

9662 
3609 

268 
1892 

854 
74 

445.2 
207.5 

1.1 
96.l 
24.7 

( sma 11) 

186.9 
87.l 
0.4 

40.3 
10.3 

( sma 11) 

(1} Employment is on a place-of-work basis. These are jobs in the local area and may or 
may not be filled by local residents. 

(2} Personal Income and Retail Sales are on a resident basis. Thus income earned by local 
area residents working elsewhere is included in local area resident personal income. 

Source: Yukon Pacific Corporation 
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With the exception of Minto, most of the 
villagers (Allakaket/Alatna, 
Bettles/Evansville, Stevens Village, and 
Rampart) in the Dalton Highway region travel 
by air. However, some Stevens Village and 
Rampart residents travel by boat ta the 
Yukon River crossing and then by vehicle to 
Fairbanks. There is a 29-mile winter road 
from Bettles/Evansville to the Dalton 
Highway, which local residents use to travel 
to Fairbanks. Thus, to some degree, village 
residents and others living along the 
highway could be affected by increased 
traffic along the road. A DOT/PF worker 
noted that during construction of TAPS the 
increased traffic caused highway dust in the 
settlement of Wiseman, creating a nuisance 
impact. Minto residents probably would be 
the most affected by increased highway 
traffic since villagers frequently travel to 
Fairbanks. 

Since there are no local governments 
with jurisdiction over any part of the 
proposed TAGS corridor between the NSB and 
the Fairbanks North Star Borough (FNSB), no 
local taxes would be levied or available to 
local residents to directly offset any 
impacts whicb might occur. Therefore, the 
direct socioeconomic impact would be major 
during construction for the communities 
directly along the corridor, and minor ta 
negligible for those communities mare 
removed from the construction activity. 

4.2.2.2.3 - Fairbanks North Star Borough 

During TAGS construction a l,000-bed 
construction camp and a 400-bed construction 
camp adjacent to Compressor Station No. 7 
would be located within the FNSB. Fairbanks 
would also be the primary storage site for 
pipe to be shipped north and south along the 
highway. During the TAPS project, pipe was 
double-jointed and coated in Fairbanks; 
however, on the TAGS project the coating and 
double-jointing would be done at the factory. 

Impacts of TAGS would be of lesser 
magnitude than those generated by the TAPS 
project because: 

Peak average annual direct and indirect 
Fairbanks employment on TAGS line would 
be 7,500, compared to 15,000 during the 
TAPS project. 
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'l'he 1mpact:I on the Fairbanks housing 
market for 'l'AGS would be less than TAPS 
because a much greater proportion 0£ the 
resident labor force would likely work 
on the project, non-resident workers 
would l1 ve in construction camps, and 
management personnel would 11 ve in 
Anchorage. 

Hiring would talce place in both 
Anchorage ancl Fairbanks. 

In contrast to a housing shortage, 
overloaded utilities, and an 
underdeveloped commercial sector which 
preceded the TAPS project, Fairbanks now 
has a surplus of housing, excess utility 
capacity, and an oversupply of retail 
and service businesses. Additionally 
there are numerous light industrial 
facilities and land zoned for light 
industrial which should be able to 
accommodate project needs. The only new 
heavy industrial si t:e.s will be the 
Prudhoe Bag concU tioning plant, the 
compressor stations located along the 
route, and the Valdez LNG Plant/marine 
terminal. Some of this surplus will 
likely be absorbed due to the expected 
increase of several thousand military 
personnel over the next two years. 
However, if the state's economic 
problems persist, as discussed in 
Subsection 3.2.2, much of the surplus 
will probably not be absorbed. 

Much of the local work force has 
construction and oil industry 
experience, bath working on the TAPS 
project and on other North Slope 
petroleum developments. 

The FNSB Planning Department's 
community Research center, which was 
originally established in 1914 as the 
Pipeline Impact: Int'or:ma.tion center, has 
the int'ormation and sta££ to help the 
community plan for pipeline impacts.. An 
example of the type or expertise they 
could provide is their e££ort to help 
Fairbanks plan for the addition 0£ the 
Light Infantry Division at Fort: 
NaJ.nwright. The Borough's Planning 
Department can also plal} an important 
role in helping the community plan £or 
the gas pipeline. 
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Although Fairbanks would likely 
experience some negative impacts during TAGS 
construction, they would be largely offset 
by the positive aspects of employment, 
economic development, and increases in local 
tax revenues. Detailed project plans and 
requirement::s, flllhich fllOuld be developed 
during the :five-year detailed design and 
planning phase, should allow Fairbanks 
adequate ti.me to plan :for potential 1.mpact:s 
1:f this infrastructure has been absorbed. 

During the operations phase of the 
project, about 100 workers would be employed 
at the Fairbanks maintenance center and 20 
workers at Compressor Station No. 7. 
Additionally, the 85 miles of pipeline and 
Compressor Station Nos. 6 and 7 would add an 
estimated $810 million to the FNSB's tax 
base, which totalled $4.7 billion in 1986. 
The addition of TAGS to the Fairbanks tax 
base would help to offset the anticipated 
decline in the value of the TAPS pipeline 
due to depreciation. ANGTS would provide 
similar benefits. Although many or the$e 
fll/Ork.er:s may leave the state be:fore the TAGS 
project begins, it is likely that many or 
them fllOuld return t:o _fllOrk on the project. 

4.2.2.2.4 Delta Area 

During construction, an 800-bed 
construction camp would be located at Big 
Del ta, about lO miles flllest of the city of 
Delta Junction, and a 400-bed construction 
camp would be located adjacent to Compressor 
Station No. 8, about 30 miles south of 
Delta Junction. Given that the area 
population is about 5,000 people, the 
project would temporarily increase the local 
population by about 20 percent. 

The local infrastructure of facilities 
and services developed since the TAPS 
project has greatly enhanced the community's 
ability ta meet potential impacts of the 
TAGS project. Additionally, Delta Junction 
is only about 90 highway miles from 
Fairbanks, which would be available ta meet 
any impact demands which Delta c.annat 
accommodate. 

Due to the present slump in the local 
economy, Delta Junction officials predicted 
that most residents would welcome the 
increased employment and economic 
opportunities another pipeline construction 
project could provide. During the 
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operations phase the only potential for 
some local project-related employment in 
the area would be about 20 jobs at the 
Compressor Station No. 8. Delta Junction, 
which has the only government in the area, 
does not assess any local sales or property 
taxes. Thus, the local residents would not 
be able to benefit directly from TAGS tax 
revenues. 

4.2.2.2.5 Glennallen/Copper Center Area 

Of all the regions along the TAGS 
corridor, the Glennallen/Copper Center area 
would likely experience the highest relative 
socioeconomic impacts and the lowest 
relative benefits. The 2,000 bed spaces in 
the construction and compressor station 
camps flll'ould increase area's population 
by more than 60 percent. About half the 
residents live in Glennallen; the remainder 
are scattered in several small communities. 
Most of the area's communities are adjacent 
to the proposed TAGS corridor and would 
directly experience increased traffic and 
other strains on the limited local 
facilities and services such as banks, 
hospitals, and police. 

Although employment and population 
impacts were greater during the TAPS project 
than they would be during TAGS, the local 
infrastructure is similar to that existing 
during the ail pipeline period. Since there 
is good highway access to Anchorage, the 
Glennallen/Copper Center area might attract 
pipeline worker families requiring such 
services as schools, medical, and public 
safety. During the TAPS project numerous 
families lived in motor homes and small 
trailers in the Glennallen area, overloading 
the area's ability to provide needed 
services. One indicator of the 
transportation and population impacts the 
region experienced during TAPS was that 21 
Alaska State Troopers were stationed in 
Glennallen in 1976, compared ta only three 
in 1986. 

Despite potential socioeconomic impacts, 
many if not most Glennallen/Copper Center 
area residents probably would welcome the 
large, though short-lived boost the TAGS 
project would give to the local economy. 
One indicator of the depressed economic 
conditions in the area is that the Copper 
River School District filed for bankruptcy 
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in December 1986. Numerous local businesses 
have closed, and most have cut employees. 

A significant problem in the 
Glennallen/Copper Center area is that there 
are no local municipalities or regional 
government, although some villages have 
Native councils. As a result, it could be 
difficult for the communities to plan for 
socioeconomic impacts, even though existing 
facilities are available to provide needed 
services. The lack of local governm~nts 
also means that area residents cannot 
receive direct property tax or other 
revenues from the TAGS project. The State 
may require YPC to enter into some sort of 
agreement to repair or pay for repairs for 
the portion of the existing highway system 
adversely impacted. This would tend to 
reduce construction impacts and costs to the 
state government. In the operations phase 
the only direct local employment 
opportunities would be 20 persons each.at 
Compressor Station Nos. 9 and 10. 

4.2.2.2.6 Valdez 

Valdez would likely experience the 
targest per-capita impacts· of any region 
along the proposed TAGS corridor during both 
construction and operation phases. In 
Valdez the construction period would last 
five years, compared to only three years for 
the remainder of the corridor. During the 
peak year of TAGS construction the project 
would create an estimated 830 additional 
direct and indirect jobs in Valdez. Most of 
this employment would be associated with 
construction of the LNG plant and the marine 
terminal. Other employment would be related 
to the pipeline storage yard, pipeline 
construction, and other facilities. 

TAGS employment would represent a 45 
percent increase over the 1985 average of 
l,850 jobs in the corrmunity (ADLS 1985). 
However, even at the peak of TAGS 
construction, Valdez employment would be 
substantially below the record 4,600 peak 
employment experienced during the TAPS 
construction period. 

Due to the current slump in the Valdez 
economy there is presently a housing 
surplus, excess capacity in community 
facilities such as schools and hospitals, 
and an abundance of retail and service 
businesses (Valdez Planning Department, 
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pers. comm.). Much of this excess capacity 
would be absorbed if a proposed $900 million 
refinery is built in Valdez. Refinery 
construction, which would peak at 1,500 
workers. Construction is expected to take 
two years, and when completed the refinery 
would employ approximately 250 persons. 

~oday the population of Valdez is 
three times the size it was prior to the 
TAPS project. Thus, the local 
infrastructure of facilities and services 
would be much better able to accommodate the 
needs of the TAGS project with this expanded 
population. Planning would be required ta 
ensure that the community does not overbuild 
to accommodate construction phase employment 
since during the operation phase TAGS 
employment would be reduced to 100 workers. 

Although there would be a construction 
camp at Anderson Bay for construction 
workers, there would be fa.lid.lies and 
associated construction contractors that 
would rent vacant houses, stay in hotels, 
and use campgrounds in the vicinity of 
Valdez. During the construction period 
there could be competition for bed space 
especially di.I.ring the smamer tourist 
:sea.son. 

In addition to long-term employment, the 
20 miles of pipeline and the LNG plant and 
terminal facilities would add about $2 
billion to the Valdez tax base, which in 
1986 totalled $1.7 billion. By the time of 
TAGS completion the present Valdez tax base 
is expected to have eroded substantially due 
to depreciation in the value of the TAPS 
facilities and TAGS would make up for the 
tax loss, although this decline might be 
offset if the proposed $900 million refinery 
is built. 

4.2.2.3 Summary 

The most significant socioeconomic 
impact of the TAGS project during 
preconstruction and construction phases 
would be increased population and 
employment. Direct employment on the 
project, however, would be only about a 
third of that experienced during TAPS 
construction. If the project were being 
built now, most of the required work force 
could be drawn from a large pool of 
unemployed construction craft workers in the 
state. Unfortunately, by the time TAGS 
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would be built, these workers might not be 
available because they left the state or 
found other employment. 

Interest in construction employment 
would undoubtedly be high statewide, 
particularly among corridor community 
residents; however, unless the hiring 
practice is changed, those seeking 
employment would have to travel to Anchorage 
or Fairbanks to be hired. Pipeline 
employment could create some labor shortages 
in both rural and urban areas, as was the 
case with TAPS. In rural areas pipeline 
employment could conflict with some 
subsistence pursuits, but a more serious 
concern would be that highly skilled workers 
now maintaining village utility systems and 
other facilities would be attracted ta 
higher-paying pipeline jobs, creating 
employment voids in necessary daily 
activities where such conditions could be 
tolerated. 

At the present time Fairbanks would be 
able to acconrnodate TAGS-induced growth. 
However, the conrnunity's surplus housing and 
other infrastructure could be absorbed by 
the time the project would be built due to 
an influx of military personnel expected in 
the next two years. The Glennallen/Copper 
Center area, where the construction work 
force could outnumber local residents, would 
likely experience the greater negative 
impacts with minimal benefits. The 
five-year construction period in Valdez 
would strain the local housing supply and 
the infrastructure of community services, 
especially if a proposed $900 million 
refinery is built prior to or during TAGS 
construction. During construction of TAGS 
adverse impacts would occur .tn the summer 
tourist season when there would be a greater 
demand for bed space. '!'his competition for 
available hotel accommodations was acute in 
1981 durillg much of the peak tourist 
periods. Otherwise, Valdez impacts would 
be minor. 

During the operations phase, statewide 
employment would total 550 people. The 
largest relative long-term employment impact 
would be in Valdez, where 100 people would 
be employed at the marine terminal and LNG 
plant. The largest socioeconomic impact of 
the TAGS project would be increased state 
government revenues from property taxes, 
severance taxes, and royalties. There would 
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be no direct tax benefits in the Dalton 
Highway, Delta Junction, or 
Glennallen/Copper Center areas because they 
do not assess local property taxes. TAGS 
would provide a.substantial boost to NSB, 
FNSB, and City of Valdez property tax 
revenues, which would largely or wholly 
supplant the decline in TAPS tax revenues. 

The socioeconomic impacts for TAGS are 
major and similar to those indentified 
for both ANGTS and the El Paso project; FPC, 
l976a, pp. 2-374 and 2-375 and FPC, 1976b, 
p. 264, states that influx of construction 
workers would cause short-term impacts to 
water supply and waste, crime, and inflating 
strain on the supply of goods and services 
in Alaska. 

4.2.3 Land Use 

4.2.3.1 Introduction 

The TAGS project starts in the Prudhoe 
Bay area within the oil development and 
transportation zone, follows the existing 
transportation and utility corridor from 
its point of origin to an area south of 
Thompson Pass in the Chugach Mountains, 
passes through Keystone Canyon, and then 
proceeds to an LNG plant at Anderson Bay in 
Port Valdez. 

The route of the proposed project would 
change unimproved land to pipeline 
right-of-way for the duration of the 
project. It would cross the alignment of 
the TAPS, authorized ANGTS, and various 
highway rights-of-way in a number of 
places. Table 2.2.1-1 provides an estimate 
of the area disturbed by the combined TAGS 
facilities. 

4.2.3.2 Proiect Impacts 

Initial pipeline construction would 
require approximately 23,2l6 acres of 
land, of which 8,425 acres would be 
required for the life of the project. 
Table 2.2.l-l shOtlfs the acreage required 
by project component.. The inventory of 
project use acres includes only those acres 
disturbed. by project facilities; it does not 
include existing access roadsp material 
sites, construction camps, airstrips, 
material storage yards, and other 
£acilities. The disturbed acres identified 
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do rerlect e;cpan:don at any or these 
already disturbed area.s. Within the 
boundary of the Chugach National Forest, the 
approximately l,300 acres for the terminal 
and LNG facility buffer zone would require a 
special use permit for long-term duration of 
project operations. 

Most of the route passes through 
relatively undeveloped areas on federal or 
state lands along the TAPS route and 
existing road system. There are a few towns 
and villages located on public and private 
lands along the route and only four 
incorporated cities--Fairbanks, North Pole, 
Delta Junction, and Valdez. Access to or 
use of private lands for project use would 
require direct negotiations between the 
property owner and TAGS. Due to the:1e 
changes, some revisions could be required to 
the PNSB's Comprehensive Plan. Within a 
mile or so on either side of the proposed 
route the area is virtually inaccessible 
except by walking, horseback, or all-terrain 
vehicle. Access is easier in winter, and 
cross-country skiers and snowmobilers use 
the existing access road system and the 
frozen major river systems as transportation 
corridors for hunting, trapping, access to 
winter cabins, and ice fishing. Impacts to 
these uses would be moderate but short term. 

The major temporary land requirements 
necessary for project construction would 
include the 100-foot-wide right-of-way strip 
796.5 miles long, new or extended access 
roads, material sites, and construction 
camps (see Table 2.2.l-l). Upon completion 
of construction, a 53-foot-wide permanent 
right-of-way would be required. The 
remainder would revert back to the present 
landowner. In addition to the location or 
the pipeline in the S3-£oot permanent 
right-or-way, TAGS is coMid.ering the 
installation or a riber-optic cable which 
PlfOuld be installed a.long with the pipelJ.ne 
during construction. The £iber-optic cable 
system would be used £or TAGS communication 
and could potentially reduce the redundancy 
requirements or an aboveground communication 
system. There would be negligible 
environmental impact with the installation 
or a riber-optic cable. 

The 53-foot permanent right-of-way for 
pipeline (5,114 acres) plus a small number 
or the material sites and compressor 
stations would remain cleared and 
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unavailable for other noncompatible 
uses. Impacts to the corridor would be 
minor. 

Much of the area would naturally 
revegetate with grasses and low-growing 
shrubs which would be allowed to remain on 
the right-of-way. This regrowth would 
prevent erosion and provide some wildlife 
habitat. Materials sites would include 
reopening some of the existing TAPS borrow 
pits. Except for those sites required for 
maintenance, all material sites would be 
restored and allowed to revegetate; other 
land uses would then occur. The TAGS 
project gravel requirements would result in 
removal of about 4,000 acres from other uses 
temporarily and the removal of 33 million 
cubic yards of mineral material for 
construction. The impact of the total 
amount of borrow pit acres would be moderate 
since most of these areas would eventually 
be returned to preconstruction use after 
restoration. The other major land use 
changes would consist of new access roads, 
dump sites, compressor stations, surplus 
equipment disposal areas, and construction 
camps, occupying a total of about 7,938 
acres. 

Pipeline construction camps would be 
closed upon completion of construction and 
facilities removed. Since all or the 
proposed pipeline construction camp, except 
Prudhoe Bay and sourdough Creek, are located 
at existing unused campsites. There 
would be minimal additional loss due to 
these pads. Approximately 18 0£ the 278 
acres used £or compressor station £acility 
construction, primarily the temporary camp 
area.s, PlfOuld be revegetated. Construction 
pads, even after revegetation, would be of 
limited value to wildlife for many years. 
The compressor stations and most access 
roads would be maintained and withdrawn from 
other incompatible land uses for the 
life of the project. 

Indirect impacts possibly would include 
increased public access and use through new 
access roads and greater use of the existing 
highway system, which would result in 
increasing demand on lands adjacent to the 
corridor for such activities as mining, 
homesites, trapping, hunting, fishing, and 
sightseeing during both winter and the 
warmer months. Construction of a 
below-ground natural gas pipeline would 
restrict access across the·pipeline to those 
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areas where ramps or other appropriate 
access roads have been built. Movement of 
heavy equipment or other vehicles 
indiscriminately across the pipeline would 
be prohibited. Due to the nature ot most of 
the area of Alaska this restriction would 
create minor impacts to official access. 

The influx of workers into the larger 
communities of Fairbanks and Valdez also 
would result in changes of present land 
uses. Workers would purchase land, use it 
more for recreational pursuits, and require 
development of presently undeveloped 

·property. 
Presently the airstrip at Franklin 

Bluffs is under state lease for nonairport 
use. This land use would be precluded 
during preconstruction and construction 
activities if TAGS secures rights to use the 
the airstrip. Material presently stored at 
airfield would be relocated to another area. 

The State has assumed management and 
maintenance of the Dalton Highway, and 
pressure is increasing to allow full public 
access on this highway. Access is already 
open all the way to the Dietrich check point 
at the Chandalar Shelf area. If 
unrestricted access were allowed,. the 
pressure on lands adjacent to the TAGS 
corridor would increase, and existing land 
uses would change, perhaps dramatically. 
TAGS construction or operation would result 
in a minor change to the existing conditions 
inconveniencing tour buses, present 
commerical traffic, and noncommercial 
vehicles. 

All of these potential changes in land 
use would have to conform with requirements 
of land-use planning documents presently in 
effect. Land-use plans have been developed 
by the NSB, FNSB, and the Valdez City 
Planning Commission. Project design 
criteria and location of the various 
facilities would also have to conform with 
various existing state and federal land-use 
restrictions, including: 

U.S. Coast Guard must review 
construction of facilities seaward of 
the last manifold of the marine terminal. 

Compliance with 49 CFR 193 regarding 
exclusion zones for thermal radiation 
and vapor-gas dispersion zones for the 
LNG plant. 
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Crossing of military reservations would 
mean that presen~ land use of the 
construction area and possibly the 
pipeline route could change. 

Moose Creek Dam across the Chena River 
in Fairbanks is a USACE structure, and 
federal stipulations for its use would 
have to be met. 

ADF&G requirements would be met for 
wildlife refuges, stream crossings, 
drainage structures in fish streams, 
sensitive habitats, or wildlife 
sanctuaries. 

-· ADNR requirements far use of any state 
parks or state land leasing, including 
tidelands, would have to be met. 

The direct impacts to present land uses 
along the corridor would involve clearing 
and brushing along construction areas; 
grading around compressor stations, drainage 
structures in fish streams, and 
communications sites; and excavation and 
refilling the pipeline trench. Other direct 
impacts would result in habitat loss. from 
the construction appurtenances and habitat 
modification due to the development of 
mineral material sites, disposal sites, 
storage yards, and access roads. Some 
of the land to be cleared contains 
potentially marketable timber stands. This 
is especially true in the area just south of 
Fairbanks, the Glennallen area, and in the 
area from Thompson Pass nearly to Valdez. 
Though the potential for some timber harvest 
is there, the area has slaw regrowth 
potential and the timber is relatively 
small. Therefore, it is not presently 
competitive with West Coast timber in either 
quality or price, and there seems to be 
little likelihood of the timber being 
marketed in the foreseeable future. 
Increased access could result in 
establishment of new local logging 
enterprises. Impacts would be negligible. 

The proposed route also passes through 
some presently used and potential 
agriculture land. This farming, ranching, 
and dairy land is located around and north 
of the Fairbanks area and near Delta 
Junction. Some of this land would be 
temporarily lost to production during 
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construction, but overall impacts would be 
minor. 

Future pipeline options would be 
substantially reduced in some areas, notably 
Atigun Pass, Sukakpak Mountain, and Keystone 
Canyon, where there would not be enough room 
for a new pipeline. Likewise at Phelan 
Creek once the TAGS pipeline was installed, 
any future pipeline options would be 
foreclosed. 

'l'be propo11ed route M>uld start at 
Pruclhoe Bay and pa1111 near industrial 
development: center11 at: Pairbanla, and 
Valdez. 2'he pipeline M>uld increue 
industrial development on the North Slope 
due to development: of known gu f ieldll and 
exploration for new f ield11. It i11 
anticipated that any secondary industrial 
development associated flfith the gasline, 
e.g. , petrochemical development:, M>uld occur 
at tidflflfater in the Valdez area. 'l'he route 
also cro11ses mili targ reservations. 'l'here 
are no known restrict:io'n:J that M>uld result 
in location in 2'AGS on military land uses 
that M>uld off set m:tl.t t:ary missions in 
Ala:ska. 

Mineral extraction patterns might be 
changed somewhat. Some gold claims might be 
crossed, the surface water flow pattern 
changed, or ice bulb formation might cause 
the loss of some marginal mineral claims. 
On the other hand the increased number of 
access roads might allow better access and 
increase mining in some of areas. In any 
event the impacts to mining, with the 
exception of gravel, are expected to be 
minor. 

The presence of the TAGS LNG facility 
and marine terminal would change the present 
use of Anderson Bay for the life of the 
project. The buffer zone around the LNG 
plant would include restrictions that 
prohibit public use of l,300 acres of 
Chugach National Forest lands administered 
by USFS. Access to surrounding areas to the 
Forest from Anderson Bay and other shoreline 
areas would be reduced due to the access 
restrictions around the LNG plant. 

4.2.3.3 Potential Areas of Critical 
Environmental Concern (ACEC) 

Discussion of prospective ACEC's have 
been grouped with other special areas 
associated with the proposed TAGS project in 
Subsection 4.2.19. 

4.2.3.4 Summary 

The pipeline route, LNG plant, and 
marine terminal would change or influence 
land uses on 22,910 acres. Other land use 
changes would be on a local basis, mostly 
very near the existing TAPS corridor. Land 
use of the corridor itself would be 
relatively unchanged. Although the route 
crosses two military reservationsp this 
would not compromise the militaryts mission 
on these lands. Total impacts to existing 
land use would be moderate to minor. This 
would be similar to that described for El 
Paso (FPC, 1976a, p. II-367). 

4.2.4 Transportation 

4.2.4.l Introduction 

The discussion of transportation impacts 
is divided into marine, air, and land 
transportation and considers both long- and 
short-term changes and the significance of 
potential impacts. 

4.2.4.2 Marine Transportation System 

In the Prudhoe Bay area, marine 
transportation or sealift is confined to a 
brief period, usually August, when the pack 
ice recedes enough to allow non-ice-breaking 
ships to pass along the Beaufort Sea 
nearshore area. Typically during this 
period a sealift of tugs and barges carrying 
large component sections of equipment and 
buildings arrives at Prudhoe and is unloaded 
on one of the four causeway docks. The TAGS 
project would add a considerable number of 
barges to one or two years of sealift. This 
would increase the traffic from associated 
marine vessels, including workboats, 

· lightering vessels, and possibly dredging 
operations. 

4-19 

Increased marine traffic would cause 
localized traffic conflicts and perhaps 
increase the incidence of minor collisions, 
but since the Prudhoe Bay, Kuparuk, and 
Endicott sealifts would be essentially 
completed prior to TAGS project startup, the 
net result would probably be a continuation 
of similar traffic to what has occurred in 
recent years. Such an increase would, of 
course, provide a boost to Alaska and 
Seattle/Portland barge operators since it 
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would extend their involvement in sealifts 
to Alaska for a few years. 

Prince William Sound marine traffic 
proceeds year-round and includes TAPS 
supertankers, fishing vessels, ferries, and 
charter and sports baatso This traffic is 
controlled by the U.S. Coast Guard in Valdez 
by use of a Vessel Traffic Service (VTS) 
designed for constricted areas to lessen the 
probability of collisions. The major 
control points to Anderson Bay are the 
Hinchenbrook Entrance and the Valdez Narrows. 

The additional five or six tankers per 
week from TAGS, plus the terminal support 
vessels and the ferry from Valdez to the 
marine terminal, would have ta be integrated 
into the VTS. The U.S. Coast Guard has 
indicated the additional TAPS project 
tankers would not have· any impact on the VTS 
since existing vessel traffic movement is 
low (McCall, pers. comm.). The chance of 
collisions and major or minor oil spills 
would increase. Weather in Prince William 
Sound can be severe and has caused tankers 
to be delayed in getting to the Alyeska 
terminal. In 10 years of operations 
experience at the Alyeska Marine Terminal, 
no tanker incidents have occurred. Overall, 
the impacts from marine traffic would be 
negligible due to the VTS. 

Marine terminals at Anchorage, Whittier, 
and Seward would also experience increased 
usage but all can handle greater shipping 
volumes without more development but with 
higher employment. 

LNG tank.er trarf ic on t::he high •eaJJ 
between Prince Nilliam Sound and destination 
ports in Pacific Rim nations is expected to 
have no effect on transportation. 

4.2.4.3 Air Transportation 

Potential impacts on air transportation 
would primarily be evidenced in Prudhoe Bay 
and Valdez during the construction phase of 
the project, although some increase in 
scheduled airline and charter service would 
occur throughout the operation of the 
project. In the Prudhoe to Fairbanks area 
there would be an increase in scheduled 
airline traffic and bath.fixed- and 
rotary-wing charter service during the major 
construction phase and some increase during 
the preconstruction permitting phases. 
Such increases would result from movement of 
personnel and construction-related 
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materials. This would have significant 
positive effects on the airlines and the 
air-charter services in these regions. 
Additional air traffic would be a moderate 
impact to existing guided hunts in the 
Galbraith or Sagwon areas. Overall impacts 
would most likely be minor during 
construction and negligible during 
operations phaseso · 

Several primary airports--Anchorage 
International, Fairbanks International, and 
Valdez-~would experience some increase in 
traffic but with negligible impacts. Each 
of the three major airports has recently 
undergone expansion and would be capable of 
accommodating increased passenger and cargo 
loads. 

Construction of the proposed route 
between Fairbanks and Valdez also would be 
affected to a lesser extent. Mostly, the 
need for charter air service for fixed- and 
rotary-wing aircraft would be increased. 
The spinoff effects on the aircraft charter 
business would be more people in the area 
and increased demand for charter services. 
The latter impacts.would be positive to this 
industry. Some restrictions as.to altitude 
and zones might be instituted during project 
construction. It is also possible th.at some 
traffic control might be added at the two 
state airports, along t::he route of 
Galbraith and Prospect, and public use 
might be temporarily affected. Overall 
impacts on air transportation for this 
region would most likely be minor during 
construction and negligible during 
operational phases of the project. 

4.2.4.4 Land Transportation 

The Prudhoe Bay area would be moderately 
affected by increased car and truck traffic 
during construction of the proposed 
project. The result would be longer waits 
at crossroads, security checkpoints, and 
during sealift; increased dust loading from 
many associated roads in the area; and a 
greater chance of accidents and minor oil 
spills. Even with.the high volume of 
construction-related vehicles, the daily 
allowable limits of 600 per day would not be 
exceeded. Traffic delays could be kept to a 
minimum--probably no more than four hours. 
Greater use of the gravel road system would 
mean increased maintenance of affected 
sections. Overall impacts would most likely 
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be moderate during construction and 
negligible during operation. 

The primary impact of the TAGS project 
in this region would be increased traffic on 
the Elliott and Dalton highways. In summer 
1986 northbound and southbound traffic on 
the Dalton Highway averaged only 74 vehicles 
daily., compared to 275 vehicles per day in 
1976 during the peak of Alyeska 
construction. The Dalton Highway was 
originally built and maintained by Alyeska 
as a private road. It is now maintained by 
the State. 

Since October 1978, when the State 
assumed ownership and maintenance of the 
highway, the roadway has been resurfaced and 
topped by 6 inches of crushed gravel. This 
provides an excellent driving surface, which 
would be damaged by the up to 10,000 
truckloads of double-jointed pipe that would 
have to be transported from Fairbanks over 
the Elliott and Dalton highways. 

Since construction would include 
crossing the Dalton and Richardson highways 
in several places, and connecting access 
roads to the existing structures, there 
would be isolated instances of delay, 
probably not more than several hours, to all 
traffic using the highway system. Delays or 
short-term interruptions of access could 
occur to such activities as mining, sports 
hunting, and fishing across the construction 
area. In such instances traffic control 
would be maintained for the short term of 
such activities. Again, YPC does not intend 
to delay traffic. Other possible impacts 
would increase collisions with moose and 
other wildlife. More extensive road repair 
would be required, especially during 
construction when some of the vehicles 
carrying TAGS equipment would be oversized. 
During TAPS there were dust settlement 
problems in the Wiseman area even though 
water and other dust control material was 
used as would be the case with 'l'AGS. Th is 
minor construction impact would occur along 
the entire route where communities are 
adjacent to gravel roads. 

There could be serious delays should 
there be the necessity for extensive highway 
repairs during TAGS construction. It could 
also be a problem if such construction 
changed the existing highway alignment. 
Areas subject to change lie between Delta 
and Summit and in the Paxson, Gakona, and 
Copper Center area. The Phelan Creek 
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construction area would probably be the only 
location where traffic delay impacts would 
occur. No impacts would be evident from 
operation of the pipeline. 

The overall roadway and highway traffic 
and repair impacts ta the mpre populated 
interior areas along the Richardson Highway 
from Fairbanks to Glennallen would probably 
be moderate during construction and . 
negligible during operatipns since traffic 
would return to a more normal pattern. 
H0ttever, there would be increased t:ra££J.c 
generated during construction at the Nielson 
APB. 'l'ra:££ic impacts during construction 
fltfOuld be min.tmal 1.£ a traffic schedule .is 
developed to reduce 'l'AGS through base 
tra%£ic to 0££-peak. per.1ods. Due to the 
nonmilitary construction personnel using the 
base £or entry, 'l'AGS fltfOuld need to 
coordinate with base security star£ to 
develop a program for entry. 

A good highway system exists in the 
Valdez area, but in some places it is quite 
constricted, such as in Keystone Canyon. In 
these areas delays would be necessitated by 
blasting and excavation of the pipeline 
trench near the existing highways. The 
increase in project-related traffic, 
especially by oversized loads, would also 
slow down traffic, particularly in the 
summer during the tourist season. These 
delays would be coordinated with the 
DOT/PF. Because of the tremendous volume of 
tourists and visitors to this area, highway 
travelers, especially those making 
connections with the Alaska Ferry System, 
must be apprised of activities so as not to 
miss scheduled departures. Unexpected 
delays in meeting scheduled departures would 
cause major inconvenience to any individual 
who could not reschedule. There would be 
some increased possibility of accidents and 
oil spills in sensitive habitats and a need 
to increase the number of state trooper 
patrols. 

A raft and kayak guide service operates 
out of Valdez in the 5-mile section of the 
Lowe River running through Keystone Canyon. 
Both traffic delays during their peak summer 
season and road construction in the 
river-bank could adversely impact their 
operations during the one construction 
season in Keystone Canyon. 

The present capacity of 1,700 vehicles 
per day on the lower Richardson Highway 
would probably not be exceeded, but project 
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traffic would result in increased damage to 
the highway, especially during freeze/thaw 
periods. The overall impacts would probably 
be moderate during construction. The 
impacts would be primarily to the local 
residents and seasonal tourists. There 
would be considerable economic benefit to 
local trucking and shipping firms during 
construction, given the expected demand for 
transportation services. 

The existing and planned improvements to 
the Alaska Railroad should be able to 
accommodate increased demand for rail 
service. A secondary impact of increased 
rail traffic, especially in the winter, is 
the associated moose kill. MOose kills 
associated with operation of the State Ot1Ded 
Alaska Railroad take place in winter when 
heavy snow11 cause moose to use the cleared. 
train tracks as travel routes within moose 
winter range. 1'he majority of the 
moose-train incidents a.re concentrated. along 
10 miles of train track between llassila and 
Talkeetna. The Alaska Railroad and Ala.ska 
Depart:ment of Fish and Game have been and 
are continuiJ29 to seek wags to reduce the 
number 0£ moose killed. bg trains.. Already 
investigated and found ineffective were 
sound emitting devices placed. on the 
trains. Current· inves t1gat1on.s are £ocus1Jl9 
on clearing the s1JC1111 further away from the 
tracks a.s there is greater opportunity for 
the moose to move to the side. Al.so being 
studied is the effect of train speed (C. 
Granvogel, ADFG, pers. co.mm .. , January 
1988). 

Statewide, there would be an increase to 
rail and highway traffic in the Railbelt and 
Fairbanks area during construction. This 
impact would be minor during construction 
and negligible during operation. The state 
may require YPC to enter into some sort of 
agreement to repair or pay for repair of 
portions of the existing highway adversely 
impacted. This would reduce construction 
impacts. 

4.2.4.5 Summary 

Overall, the existing transportation 
system could handle the increased traffic in 
all areas quite well with some 
project-related improvements which would be 
long-lasting and beneficial ta the more 
remote areas, such as airport improvements 
and increased use of air charter services to 
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remote areas. There would be delays along 
the entire highway system during the 
construction period which would affect 
tourist, co111Tierical, and local traffic. 
Since such delays would be of short 
duration, no interruption in the flow of 
deliveries to Prudhoe Bay, to miners, or to 
other commercial enterprises would be 
expected. These impacts would be moderate 
during construction and negligible during 
operation of the project. The impacts 
discussed for ANGTS (FPC, 1976b, pp. 
298-299) reflect the same impacts. 

4.2.5 

4.2.5.l Introduction 

This subsection presents a discussion of 
the interaction between the proposed project 
and the noise consequences to the 
environment. Construction noise would be 
considered short term and transient, but 
operations noise would be long term and 
continuous. 

4.2.5.2 Construction Phase 

Construction of the proposed TAGS would 
result in indirect noise due to additional 
road traffic and aircraft and direct 
construction site noise from heavy 
equipment. Noise effects to the environment 
from construction of the project are a 
function of the noise generated by 
construction equipment, the location and 
sensitivity of nearby land uses, and the 
timing and duration of the noise-generating 
activity. 1'hey would all be of short 
duration. Road traffic due to hauling 
operations, personnel transporation, and 
aircraft flights to airfields located along 
the route would be expected to create the 
largest indirect impacts during the 
construction, which would be minor. 

Construction of a project of this 
magnitude involves various types of 
earth-moving and other heavy equipment--most 
of it noisy--working in tandem to get the 
job done as quickly as possible. Typical 
decibel levels (in dBA at 50 feet) of 
noisiest construction equipment are: 
front-end loaders, 72 to 85 dBA; backhoes 72 
to 94 dBA; tractors, 72 ta 95 dBA; scrapers 
and graders, 76 to 94 dBA; and trucks, 68 to 
96 dBA. Welding equipment noise would be 
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between 75 and 86 dBA. These ranges 
represent typical equipment used on pipeline 
construction sites, most of which is diesel 
powered. Noise decays at a rate of 6 dBA 
per doubling of distance, which is a 
worst-case assumption that does not include 
additional attenuation caused by atmospheric 
absorption, terrain, and meteorological 
conditions. If higher attenuation rates 
were assumed, the estimated impacts would be 
less. 

-All construction noise has the potential 
to temporarily affect wildlife near 
construction activity. When an activity 
begins in an area, wildlife initially react 
adversely but over a period of time begin to 
habituate to constant noise levels. Sudden 
changes in. sound, such as during blasting, 
would create a startled response and, 
depending on the timing, could result in 
significant impacts to wildlife. Normally, 
the TAGS proposed timing mitigation 
constraints and those expected from the FWS 
for the more sensitive species should 
eliminate any major impacts Studies 
indicate that the most probable effect of 
noise would be to reduce utilization of 
affected habitat areas. This effect should 
be short term and likely varies between 
species. The bald eagle nesting site at 
Anderson Bay could be affected by the 
several years of construction activity and 
the noise created by such activities, as 
identified in Subsection 4.2.14. 

Blasting operations during the 
construction phase would produce direct 
impacts. Drilling and blasting would be 
required where trenching through rock could 
not be accomplished by ripping and removing 
the loose material with a backhoe. The 
detonation of explosive materials induces 
transient motion in the rock which is then 
transmitted through transient motion into 
the surrounding rock and through any 
overlying or underlying strata. It is this 
motion, referred to as ground motion, that 
produces noise and stress levels. In some 
areas the impact would result in a startled 
response from wildlife for greater distances 
than during typical construction activities. 

Construction of the compressor stations 
would require only small amounts of grading; 
most of the activity would entail hauling of 
materials and construction of the 
buildings. Those activities should be of 
short duration, including installing the 
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compressors. Little impact would be 
predicted since no residences would be 
located within audibility of the proposed 
compressor station locations. 

At Anderson Bay the pile driver used in 
offshore construction would be the noisiest 
piece of construction equipment an the 
project, producing an average level of about 
65 dBA at 1,000 feet during its use. At the 
closest receptors to this noise source, 
almost 3.5 miles to the east at the Alyeska 
terminal, pile-driving levels would be about 
45 dBA, which would not be disturbing. 
Noise levels from other sources, including 
construction of LNG plant, berth, and 
metering facilities, would generally not 
exceed 61 dBA at a distance of 1,000 feet. 
Noise levels at 2 miles would be well below 
ambient conditions and would not be 
disturbing. 

All construction noise has the potential 
to temporarily affect wildlife near 
construction activity. See Subsection 
4.2.13 for more detailed discussion of 
effects on wildlife. 

4.2.5.3 Operations Phase 

Noise potentials of significance during 
the operational phase of the project would 
be due to the compressor stations, which are 
long-term, continuous, and fixed sources. 
The estimated distance at which stations 
would affect residences with normalized 
day-night-sound,levels is 6,000 to 7,000 
feet (FPC 1976.a). YPC estimates the 
expected noise levels from a single 
turbine/compressor unit for gas compression 
would produce levels less than 59 dBA at a 
distance of 400 feet from the equipment. 
The proposed TAGS turbine/compressor units 
would be fully enclosed and would be 
equipped with exhaust silencers. Applying 
the generalization that when the distance 
between point noise sources and a receptor 
in the far field is doubled, the sound level 
decreases by 6 dBAs, sound levels are 
expected to be below background noise levels 
at a distance of 3,000 to 4,000 feet from 
the compressor station for normal operating 
conditions. As identified in Subsection 
4.5, outdoor ambient noise levels range from 
15 to 45 dBAs. 

Periodic venting (blowdown) of 
high-pressure gas from the pipeline and at 
compressor stations would cause temporary 
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but severe increases in sound levels. 
Maintenance checks on the emergency blowdown 
system normally occur annually unless an 
emergency triggers a blowdown, which could 
last for as long as 45 minutes at the 
pipeline relief valves and five minutes at 
th~ compressor stations. Noise from such 
blowdowns would be estimated to be a maximum 
of 140 dBA at a distance of 100 feet from 
the stack (without silencers}. 
. Compressor Station No. 1 is located 

within 2 miles of several peregrine falcon 
nests and two historically used siteso 
Noise levels at the nesting sites would be 
close to ambient but would increase as the 
falcons approached the station during 
feeding. The primary concern would be human 
activity in and around the compressor 
station and the periodic maintenance 
vent.tng which could be timed so as not to 
occur during those time periods sensitive to 
peregrines.. HOfltfever, in the event of an 
emergency, triggered blowdown, there would 
be a risk t:hat such an event could occur 
during the nesting period. 2'he worst 
s1 tuation would be a temporary or pe.rmanent 
abandonment of one or more nests. Al though 
there fllOuld be a startle response by mature 
adults no permanent impacts are expected to 
adults. Section 7 consultations have been 
completed; there are satisfactory mitigation 
measures which have been identified (see 
Appendix H). Property owners in the 
Saleha River area were concerned about the 
noise that would be e.mi tted. bq Compressor 
Station Number 7. Bxcept for the periodic 
venting or blowdown, no residences should be 
a:ffected by the location of the station. 
Som noise, above ambient, could reach the 
river, but with most travelers wring motor 
d.ri ven boats, potential noise impact:s would 
be .masked .. 

Compressor Station No. 9, located on the 
south side of Hogan's Hill (Milepost 639.2), 
was relocated to be outside the migration 
route of a portion of the Nelchina Caribou 
Herd. Some noise impacts would be 
detectable to about 5,000 to 6,000 feet from 
the station. Such noise impacts could cause 
minor changes to the caribou migration 
pattern. Hoderate impact to migration 
could occur as a result of increased noise 
levels. 

Noise-generating activities from project 
operations in the harbor area include 
tanker/tug traffic, dock machinery, and 
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material and maintenance truck and vehicle 
traffic to and from Anderson Bay. Marine 
vessel tanker traffic to and from the port 
would be increased about 20 percent as a 
result of the TAGS project, and, relative to 
present marine vessel traffic noise levels, 
would cause negligible impacts. The noise 
levels generated by machinery connecting to 
and disconnecting from the tankers in the 
process of loading LNG would not be expected 
to exceed ambient conditions in the harbor 
area beyond 1,000 feet from the source. 
Barges and commuter traffic to and from 
Anderson Bay would not noticeably add ta the 
noise because of the low decible levels 
involved. 

4.2.5.4 Summary 

The construction impacts of noise would 
be minor and of short duration along the 
entire length of the pipeline system. 
Operational impacts would be negligible. 
The noise impacts would be similar to those 
identified for El Paso (FPC, l976a, p. 
II-366) and ANGTS (FPC, l976b, pp. 322-323). 

4.2.6 Air Quality 

4.2.6.l Introduction 

This subsection presents information 
concerning the emissions and impacts of air 
pollutants resulting from the construction 
and operation of the TAGS pipeline system, 
LNG plant, and marine terminal. (See 
Subsection 2.2 for a description of project 
components.) YPC is not proposing to 
construct a GCF at Prudhoe Bay. (See 
Subsection 3.2.6). Prior NBPA evaluations 
and t:he expired PSD for the ANG'I'S-AGCP may 
not be transferrable t:o 2'AGS and mag not: be 
appropriate :since there have been 
significant modifications t:o t:he original 
ANG'I'S facility. Accordingly, detailed air 
quality evaluations for the conceptual GCF 
for 2'AGS is deferred. to a future NBPA 
evaluation that reflects ultimate process 
and plant configuration for t:he GCP ('/lPA, 
l988aJ • For a dis(:wrsion of the GCF, see 
Subsection 4.4. 

2'he total air quality impact of existing 
and proposed sources would be evaluated for 
compliance with state and national ambient 
air quali tg standards ( NAAQS) • Only those 
pollutants and areas where TAGS emission 
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impacts exceed signJ.ficant impact levels 
(SIL) have been included in the analysis. 
State and NAAQS evaluated are 3-hour, 
24-hour and annual S02: 24-hour and annual 
TSP/PH10: l-hour and 8-hour co: and annual 
N02 (Dames and Moore, l988a) • 
Documentation of emission calculations and 
emission factors used for the air quality 
evaluation.s and modellng MPre .sub.mi tted to 
BPA for review and approval (BPA, 1988). 
Revisions incorporated in the PBIS have been 
determined. to adequately evaluate expected 
air qr.tali ty impacts from the 2'AGS project 
alone and adequately evaluate compliance 
with NAAQS. Ni th regard to increments, 
however, caution should be used in 
interpreting air quality effects at Anderson 
Bay from modeling due to inherent 
uncertainty in modeling and the highly 
complex air quality issues in the Valdez 
area (BPA, l988b). 

4.2.6.2 Construction Emissions 

Construction of the TAGS pipeline system 
would cause temporary deterioration of air 
quality, primarily resulting from exhaust 
emission from construction equipment, camp 
treating and W'aste incineration emissions, 
dust created in transportation of materials 
and personnel, and impacts resulting from 
gravel crushing. The major significant 
emission sources during construction of the 
proposed project would be fugitive dust and 
construction equipment exhaust emissions 
associated with excavation activities (i.e., 
grading, filling, and clearing of land). 
Exhaust emissions would include carbon 
monoxide (CO), sulfur oxides (SOx), 
nitrogen oxides (NOx), hydrocarbons (HC), 
and suspended particulates (TSP). Emissions 
would result from the following activities 
during construction. 

Clearing and Grading ROW. Emissions 
from clearing and grading operations 
would include combustion exhaust from 
heavy-duty construction equipment and 
particulate matter from earth-moving 
activities and burning of slash. 

Hauling and Stringing Line Pipe. 
Emissions from pipe-stringing trucks and 
dust from rock blasting would occur 
during this activity. 
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Ditching. Significant combustion 
emissions from operation of backhoes, 
power shovels, and fugitive dust 
generated from blasting and moving soils 
would result from these activities. 

Lowering and Tying-in. Exhaust · 
emissions from the tractors would be 
expected from this activity. 

Backfilling. Significant fugitive 
emissions from earth moving and filling 
and exhaust from the motor graders, 
etc., would occur during this activity. 
Fugitive dust emissions for the 
abovementioned construction activities 
for aggregate fugitive dust emission 
would be a ·factor of 1.2 tons per acre 
of construction per month of activity 
using EPA estimates (EPA 1977). 

General construction 2'ra:Lfic. 
Construction traffic on the general work 
pad, on access roads, and on unpaved 
highways M>uld generate dust 
( part:iculates) even w1 th the use of 
dust-control procedures. 

camp Heating and Waste Incineration. 
Fuel oil used for camp heating and to 
fire the waste incinerators M>uld result 
in combustion emissions. 

Burning. The burning of cleared slash, 
the daily incineration of putrescibles, 
and the burning of construction wood and 
paper waste would result during 
construction. 

These emissions would not have a major air 
quality effect along the route due to the 
temporary nature of construction. The 
vehicles and fuels would be similar to those 
used at more densely populated urban sites, 
where such emissions are normally of minor 
concern. 

Figure 2.3.2.3 shows a typical 
construction spread and types of heavy 
equipment. Their activities are transient, 
with any one activity, such as trenching or 
welding, not being in one area for more than 
a matter of days. 

Vehicular emission along the mostly 
remote route would not be noticeable with 
the exception of the Fairbanks area, where 
unique and acute air pollution problems are 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION ANO ALTERNATIVES 

created by both surf ace air inversions and 
ice fog conditions during the winter. 
Construction-related emissions could worsen 
this situation during the construction 
phase, especially during December, January, 
and February when Fairbanks often 
experiences carbon monoxide levels which 
exceed state and national ambient air 
quality standards by as much as 200 percent. 

Appropriat:e mitigation measures would 
be implement:ed when possible to reduce 
emissions from increased vehicle tra:ffic. 
'l'hese measures could include plug-im at 
wrlc and campsites, wre of cl1esel 
(compression ignition) rather than gasoline, 
propane and natural gas (spark ignition) 
engines, and use of buses rather than 
individual vehicles wherever possible. 

Identified sources of emissions during 
construction of the LNG plant and terminal 
would include construction equipment exhaust 
emissions (i.e., grading, filling, and 
clearing), service boats used for transport 
of personnel and equipment to the 
construction site, and earth-moving 
activities which result in fugitive dust 
emissions. 

Exhaust emissions from construction 
equipment would include carbon monoxide 
(CO), sulfur oxides (SOx), nitrogen oxides 
(NOx), hydrocarbons (HC), and suspended 
particulates from diesel-powered and 
gasoline-powered equipment. The extent of 
these emissions is not expected to be 
major. The vehicles and fuel for these 
vehicles would be similar to that used at 
more densely populated urban sites where 
such vehicle emissions are of minor 
concern. Vehicular emission at this remote 
site are expected to be minor. These 
emission levels are similar to those found 
acceptable for ANGTS and less than those for 
TAPS. 

Gasoline-fueled and diesel-fueled tugs, 
barges, and personnel transport boats would 
travel to the construction site from 
Valdez. Emissions from these sources are 
not expected to be major because of the 
small ship sizes and few trips involved. 

Particulate (dust) emissions would be 
generated during various construction 
activities, such as grading, filling, and 
clearing of land at the 300-acre plant and 
terminal site. Assuming that construction 
activities would be limited to 75 acres 
during any one month, and using the emission 
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factor (1.2 tons per acre per month) (EPA 
1985), particulate emissions are estimated 
at 90 tons per month. The particle size 
distribution of fugitive dust from 
construction activities generally indicates 
larger-diameter particles than from many 
industrial sources, including particles 
greater than those captured by a high-volume 
sampler (30 microns) and particles greater 
than the respirable fraction (less than 
approximately 10 microns). These larger 
particles from earth-moving activities 
settle to the ground quickly; therefore, 
excessive particulate concentrations are 
more common at locations close to 
construction activity. 

The likelihood that fugitive particles 
from construction activities at this site 
would have a potentially major impact on the 
city of Valdez would be slight. The extent 
.of the impact would be major only if (l) 
soil moisture content were low, (2) winds 
were blowing from the west-southwest, (3) 
wind speed greater than 12 miles per hour 
(this results in greater entrainment of 
particles at the source and reduced 
settling), or (4) wind stability 
classification were neutral (O wind 
Classification - Nate that· mare stable wind 
classes E and F do not occur at elevated 
wind speeds). 

Open burning of land clearing 
matedals and other burnable construction 
material must under certain circumstances be 
permJ. tted by the ADBC or other local 
agencies. Although certain time constraints 
could prohibit open burning du.ring specific 
time windows, the burning of construction 
slash and other construction materials would 
cawre localized. air pollution and visual 
problems, particularly near residential 
areas. Due to the remote nature of the 
construction project, such impact would be 
negligible. 

4.2.6.3 Operation Emissions 

4.2.6.3.l Compressor Station 

Gaseous pollutants from compressor 
stations along the route consist of 
combustion products from the gas-fired 
engines, mainly nitrogen oxide and 
hydrocarbons. Intermittent emissions of 
hydrocarbons could be expected occasionally, 
particularly methane as a result of leaks, 
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venting, and other accidental emissions. 
Co1111Jressor stations for the TAGS Project 

will be located at various points between 
Prudhoe Bay and Valdez (see Appendix P for a 
discussion of locational factors). Both a 
S-unit and a LO-unit C01111Jressor station 
system are under consideration for the TAGS 
Project. The worst:-case scenario from a 
site Sl'flCific air quality standpoint is the 
S-Wlit system since each unit: requires more 
cOllllJression horsepower (see Table 2.2.l-2 
and Pigw:. 2.2.l-4). conceptual de.sign· 
!nfor.mation arfecting air emis.s.ion.s is 
presented in Table 4.2.6-l. 

Modeling results for N02 , so':l, co 
and 'l'SP/PN10 are presented in 'l'able 
4.2.6-2. Maximum predicted 3-hour and 
24-hour so2 impacts were both well belOfll 
their respect:i ve SIL, federal standards and 
PSD increments. 'l'he maximum annual so2 
average (less than O.l u.glmlJ wu much 
less than !ts federal standard, PSD 
.increment and SIL. Short-term (1-hour and 
8-hourJ max.tmum co impacts of 250.1 ug/ml 
and 175.S uglml, respectively, were both 
well below their SIL and federal standards. 
'l'he predicted 24-hour TSPIPNzo impact of 
4. 1 u.gh.s.3 is below the PSD TSP increment 
of 31 u.glml and the PNzo . federal 
standard of 150 uglml, u well as the 
24-hour TSP SIL oL S uglml. 'l'he annual 
'1'SPIPN10 impact oL 0.2 uglml also was 
well below the federal standard of 100 
uglml': however, the l u.glml SIL wu 
exceeded. Annual N02 impact: is well belOfll 
the proposed PSD increment of 25 uglml 
(Dames and Moore, 1988b). Since all but the 
predicted maximum No2 are within required 
federal, state, PS and NAAQS standards, no 
significant long-term air quality impacts 
would result from the operation of the 
compressor stations. These emission levels 
are similar to those far the authorized 
ANGTS and the previously proposed El Paso 
(p. II-316). Additionally, the first four 
TAPS pump stations are operated by natural 
gas and have not created known adverse 
impacts. 

4.2.6.3.2 LNG Plant 

The location of the LNG plant near 
Valdez is advantageous with respect to 
minimizing the operational air quality 
impacts of the plant on human receptors. 
The city is normally upwind of the proposed 
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plant location, as winds are generally 
easterly. Additionally, the plant is 5.5 
miles away from the tawnsite, a distance 
which allows much more dispersion of any 
source emissions than would normally be 
encountered in a more urban setting. 

Exhaust emission sources at the LNG 
plant would include the following. 

4 LNG liquefaction trains, each using 
five natural gas-fired turbines 

3 vaporizers 

4 25-megawatt gas-fired generators 

1 solid waste incinerator 

1 reactivation heater 

l process flare 

Additional minor emissions would originate 
from other small pieces of equipment and 
vehicles. Emissions from all of the sources 
itemized above (except for vehicles and the 
solid waste incinerator) would be generated 
from the combustion of bail-off natural gas 
as ·plant fuel.. Prior to liquefaction, this 
gas had passed through driers and scrubbers 
for removal of particulate matter, lubricant 
oils, hydrogen sulfides, and mercury. 
Therefore, combustion of this natural gas 
would result in minimal emissions of all 
contaminants, such as sulfur dioxide. 

The 20 gas turbines used in the four LNG 
liquefaction trains and the four gas-fired 
generators were judged to represent the 
greatest potential source of air 
contamination. This is due ta the greater 
consumption of natural gas by these sources 
and the combustion in internal combustion 
engines, which inherently results in greater 
emission of nitrogen oxides and carbon 
monoxide compared with emissions from 
external combustion sources. 

In order to quantify representative 
background air qual.tty levels in the Valdez 
airshed a survey of available ambient air 
monitoring was conducted. Data sources used 
were those in the public domain and included 
the 'l'APS marine terminal, proposed Valpetro 
refinery and the Alaska Pacific Refinery PSD 
application. 'l'hese data were also verified 
by ADBC and BPA as being the most current 
having applicability to the TAGS LNG plant 
and marine terminal. Honi taring for 'l'APS 
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UTM 
Source (East km) 

Main Line Compressor 555.50 

Refrigeration 555.50 

Power Generation 555.51 

Fire Heater 555.50 

!/ 5-unit configuration. 

Source: Dames and Moore, 1988a$ 

Table 4.2.6-1 Stack Parameters of Compressor Station!/ 

UTM Height Diameter Temperature Velocity Building Dimensions (meters) 
(North km) (m) (m) (k) (mis) Length Width Height 

7056.71 12.5 3.0 786 20.3 57.9 24.4 7.9 

7056 .. 67 12.5 1..8 700 27.8 57 .. 9 24.4 7.9 

7056.82 10.0 1.1 644 24.0 57.9 24.4 7.9 

7056.82 8.5 0.9 500 9.0 57.9 24.4 7.9 



Table 4.2.6-2 Modeling Results for Compressor Stations 
(5-Station Scenario) 

(Concentrations in ug/m3) 

Predicted Significant PSD 
Pollutant Averaging Time Maximum ImQact Level Increment 

NQi .±/ Annual 11.7 1 N/A 

S02 3-hour 0.8 25 512 
24-hour 0.4 5 91 
Annual <O.l 1 20 

co 1-hour 250.7 2,000 N/A 
8-hour 175.5 500 N/A 

PM 24-hour 4.7 5 37 
Annual 0.2 1 19 

l/ NJ2 increment has not yet been promulgated by EPA which is under a 
court-ordered schedule to promulgate a N'.J2 increment not later than 
October 1988. The value of 25 ug/m3 has been suggested by EPA 
Region 10 as a proposed increment. 

Source: Dames and Moore, 1988b. 

4-29 

NAAQS 

100 

1,300 
365 
80 

40,000 
10,000 

150 
50 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION ANO ALTERNATIVES 

:facilities at Valdez encompassed several 
stations with the closest being 
approximately five miles from the proposed 
TAGS LNG plant: and marine terminal o T'he 
Alaska Pacific Refinery facility site is 
more than ten miles :from Anderson Bay and 
did not include sampling :for ozone or CO 
{Dallies and Moore, l988a). 

Atmospheric dispersion models require 
meteorological data :for a one-year period. 
Handatorg parameters include: wind speed, 
wind direction, temperature, stability class 
and mixing heights. During the period 
1978-1980, meteorological data was collected 
at several locations in the Valdez area. 
T'hese data sources wre used :for the 
modeling :for the LNG plant and marine 
terminal. In general, the Jackson Point 
data is considered as most representative 
for Anderson Bag since both locations are 
characterized by east-Mist shorelines flfi th 
water to the north and mountainowr terrain 
immed.tately to the south (DaillSs and Moore, 
l988aJ. 

Stack parameters of the LNG plant and 
marine terminal used :for air quality 
modeling are presented in Table 4.2.6-3. 
Modeling result:s :for N02 , S02, co and 
TSPIPM10 are presented in Table 4.2.6-4. 
T'hese data show the predicted .maximum 
short-term (3-hour and 24-hour) soz 
impacts of 12.S ug/ml and 6.9 ug/mJ, 
respectively, fall below the PSD.increment 
and :federal standards. T'he 24-hour so2 
predicted.impact exceeds the SIL of S 
ug!m3, but the annual S02 impact of 0.9 
ug/m3 was below all quantifiable levels. 
Maximum l-hour and 8-hour co impacts of 
1080.7 ug/m3 and 286.1 ug/m3, 
respectively, are wll below the 1-hour and 
8-hour SIL for each and :federal standarda. 
T'he .maximum 24-hour T'SPIPH1o impact of 
l3.4 uglml was Mill below the PSD T'SP 
increment of 31 uglm3 and federal P.Hzo 
standard of 150 uglml. T'he annual 24-hour 
federal T'SP SIL or S ug!m3 was exceeded 
and the annual T'SPIPHzo impact or 1.2 
ug/ml was slightly above the l ug/ml 
SIL. · T'he predicted annual N02 1.mpact of 
18.0 uglml was wll below the federal 
standard or 100 ug/m3; however, the l 
u.g!m3 SIL was exceeded. Note that the 
annual N02 impact also was predict:ed to be 
well below the proposed PSD increment of 25 
ug/ml (DaillSS and Moore, l988b). 
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YPC is aware of the ADEC's air quality 
monitoring requirements, which could be 
accomplished within the currently projected 
project schedule. 

The Port Valdez area naturally 
experiences fog especially during winter 
months in morning hours when moist air 
masses from the southwest result in overcast 
skies and neutral or stable vertical mixing 
conditions. The introduction of additional 
water vapor to such an atmosphere could 
increase fog. 

The LNG plant includes several 
previously identified sources that emit 
water vapor as a product of natural gas 
combustion. Typically, the moisture content
of such exhaust gases is less than 20 
percent by volume. 

The emission of water vapor to the 
atmosphere from the LNG plant would be 
elevated by exhaust gas temperatures from 
the combustion of fuel (stack gas 
temperatures from turbine engines are 891°F) 
and the air-cooled condenser coils used in 
the gas liquefaction system. A synergistic 
effect from the various exhaust points and 
from the released cooling load would yield a 
greater plume rise, longer transport, and 
greater dispersion of the moist exhaust 
gases placing water vapors higher into the 
atmosphere. 

T'he air quality analysis presented in 
Subsections 4.2.6.3.l and 4.2.6.3.2 were 
based on conservative control design and 
model approach assumptions. Refinements of 
these assumptions would occur during the PSD 
perzzd. tting process when the best available 
control technology {BAC!') would be defined 
bg specific equipment and representative 
meteorological and air quality data would 
become available. T'he project would meet: 
all BAC'J.' requirements dictated by PSD 
regulations. 

NOx emission control for gas turbines 
would include stage air/fuel introduction 
and/or combustion modification. Heater NOx 
emission control would probably include NOx 
burners. The BAC!' :for so2 and PHzo 
would consist of the use of low sulfur and 
particulate fuel. 

The emissions at the LNG plant and 
marin• terminal would not exc•ed NAAQS; 
however they would exceed SIL £or 24-hour 
S02, 24-hour 'l!SP, annual TSP/PM10 and N02 . 
There£ore, the air quality impacts £rom the 
proposed TAGS facilities at Anderson Bay are 
considered to have 



Table 4.2.6-3 Stack Parameters of LNG Plant and Marine Terminal 

UTM UTM Height Diameter Temperature Velocity Building Dimensions (meters) 
Source (East km) (North km) (m) - (m) (k) (mis) Length Width Height 

LNG Train 11 525.90 6771.30 12.50 6.0 711.0 32.7 100.6 28.0 7.9 

LNG Train #2 526.10 6771.30 12.50 6.0 711.0 32.7 100.6 28.0 7.9 

LNG Train #3 526.30 6771.30 12.50 6.0 711.0 32.7 100.6 28.0 7.9 

LNG Train #4 526.50 6771.30 12.50 6.0 711.0 32.7 100.6 28.0 7.9 

Power Generator 526.60 6771.50 12.50 5.0 711.0 32.7 39.6 21.3 7 .. 9 

Fired Heater 526.60 6771.20 12.50. 2.0 466.0 5.4 30.5 18.3 4.9 
,c:.. Tanker 11 525.70 6771.90 38.10 1.7 450.0 5.8 300.5 45.7 13.7 I 
VI ...... 

Tanker 12 526.10 6771.00 38.10 1.7 450.0 5.8 300.5 45.7 13.7 

Tugboat 11 525.20 6772.40 9.10 0.5 730.0 15.2 NA 

Tugboat 112 525.70 6772.10 9.10 0.5 730.0 15.2 NA 

Tugboat IJ3 526.20 6772.40 9.10 0.5 730.0 15.2 NA 

Tugboat 114 526.70 6772.30 9.10 0.5 730.0 15.2 NA 

Source: Dames and Moore, 1988a 
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Table 4.2.6-4 Modeling Results for LNG Plant and Marine Terminal Facilities 
(Concentrations in ug/m3) .!/ 

Predicted Modeled Total Significant PSO 
Averaging Time Maximum Background Concentration Impact Level Increment 

Annual Ia.all 16.l 34.1 l N/A 

3-hour 12.5 N/A 12.5 25 512 
24-hour 6.9 61.5 68.4 5 91 
Annual 0.9 N/A 0.9 l 20 

1-hour 1080.7 N/A 1080.7 2,000 N/A 
8-hour 286.7 N/A .286.7 500 N/A 

24-hour 13 .. 4 32.8 46.2 5 37 
Annual 1.2 4.3 5.5 1 19 

11 Caution should be used in interpreting air quality effects from modeling, due to the inherent 
uncertainty in modeling and the highly complex air quality issues in the Valdez area (EPA, 1988b). 
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50 

2/ NJ2 increment has yet to be promulgated by EPA which is under a court-ordered schedule to promulgate 
N02 increment by no later than October 1988. The value of 25 ug/rn3 has been suggested by EPA 
Region 10 as a proposed increment. 

3/ NJ2 concentration based upon assUTied 50% Nlx control of LNG trains and power generation emissions. 

Source: Dames and Moore, 1988b. 
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potential for causing moderate impacts. 
l/PA ( 1988b) caueions that interpret.1ng air 
quality modeling has inherent uncertainty 
due to modeling and the highly complex air 
quality issues in the Valdez area. 

4.2.6.3.3 LNG Terminal 

Identified sources of emission ta the 
atmosphere from the operation of the LNG 
terminal would include: 1) tanker engine 
emission, and 2) fugitive leaks in the LNG 
marine tanks and loading lines. Although 
the engines may have an option to operate on 
bunker fuel, tanker ·engines are assumed to 
operate on natural gas fuel which is 
boil-off from the LNG tanks while in port. 
'I'anlcer emissions were included in the LNG 
modeling presented in '!'able 4.4.6-4. 

The capacity of the LNG loading lines 
would allow simultaneous loading of two 
tankers in a 12-hour period. Due to the 
time required for idling and docking, 
limited worst-case 24-hour emissions would 
occur when the terminal services three LNG 
tankers of 125,000-cubic meter capacity in 
one day. 

Emission of nitrogen oxides, 
particulate, hydrocarbons, and sulfur oxides 
are expected from the tankers' internal 
combustion engines. Nitrogen oxide 
emissions from these natural-gas-fired 
engines are expected ta be greater than 
emissions of sulfur oxides, particulate, or 
hydrocarbons. The extent of these emissions 
is expected to be of minor concern at 
receptors at the Alyeska Terminal and in 
Valdez. 

Should the engines operate with the 
optional bunker fuel, or a combination of 
natural gas boil-off and bunker fuel as is 
occurring in·cook Inlet, emissions of 
nitrogen oxides, particulate, and carbon 
monoxide would be similar to those outlined 
above. Emission of sulfur dioxide would be 
greater than with natural gas fuel. At the 
Cook Inlet facility, LNG tankers normally 
use a mix of 94 percent LNG boil-off and 
6 percent bunker fuel (McCall, pers. 
comm.). The extent of sulfur dioxide 
emission with this fuel mix would not be 
expected ta exceed national standards. 

Fugitive leaks of LNG or of natural gas 
from storage tanks on the tankers and from 
loading lines represent emissions of 
nonmethane hydrocarbons as well as emission 
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of methane. The anticipated feed gas 
composition includes 17.86 percent by weight 
of nonmethane hydrocarbons. Unlike the 
emission of methane, the emission of 
nonmethane hydrocarbons to the atmosphere 
contributes to the formation of ozone and 
photochemical smog. The extent of these 
emissions to the atmosphere, however, would 
be carefully controlled to reduce fire 
hazard and product losses as well as to 
reduce emissions to the atmosphere. 
Mitigative measures proposed by YPC should 
ensure that nonmethane hydrocarbon emissions 
are of minor concern and impacts negligible. 

As dJ.scwssed above, the BAC'l' would be 
developed during the PSD permitting process, 
resulting !n additional mitigative 
measures. 

4.2.6.3.4 Sunmary 

Construction and operation of the 
compressor stations, LNG plant, and marine 
terminal would result in degradation of air 
quality. Various sources of emission would 
occur during both construction and/or 
operation of the facilities. The sources 
judged to have the·greatest potential impact 
are located at Anderson Bay. A dispersion 
modeling analysis 0£ the emissions indicated 
that the LNG plant and marine terminal would 
not exceed NAAQS; however emissions would 
exceed existing SIL £or the 24-hour so2 r 

24-hour TSP, annual TSP/PM10 and N02. 
Additionally, the SIL £or No2 is exceeded at 
compressor stations. Overall these impacts 
are minor to moderate. Final design and use 
0£ BACT has potential to provide substantial 
reduct.ion in these predicted emissions. EPA 
(1988b) £uther cautions that there is 
inherent uncertainty in the modeling results 
and care should be used in interpreting 
predicted air quality impacts in the Valdez 
area due to the modeling and highly complex 
air quality issues. 

4.2.7 Liquid. Solid, and Hazardous Wastes 

4.2.7.1 Introduction 

Three categories of wastes would be 
generated by the proposed TAGS project 
facilities during construction and 
operations--all of which are strictly 
controlled by Alaska Department of 
Environmental Conservation (AOEC) or EPA. 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND ALTERNATIVES 

These wastes, including their source and 
their disposition, are the subjects of the 
following subsections. 

4.2.7.2 Liquid Wastes 

wastes from all facilities would not 
significantly degrade the surface and 
sabsurf ace water quality beyond the approved 
mixing zone. During operations the 
compressor station resident staff would 
number about 10. Accommodations for up to 
20 additional maintenance personnel would be 
available. Using a per-capita rate of 100 
gallons per capita per day, the average 
daily quantity of wastewater generated would 
be 1,000 gallons with a maximum of 3,000 
gallons. Wastes from compressor stations 
would be collected and emptied at offsite 
approved treatment plants. Impacts of 
wastewater discharge would be minor unless 
an unexpected condition were to arise that 
would require special mediation unique to 
each individual situation. 

Liquid wastes from hydrostatic testing 
may or may not contain contaminants which 
would require a state discharge permit prior 
to release. In any case, applicant would 
adhere to ADEC regulations. 

Equipment washdown at construction camps 
and compressor stations would occur as 
necessary and would constitute about 15 
percent of the volume of wastewater 
generated. These wastes would be collected 
in a sump or other device run through an 
oil-water separator. The remaining water 
would be routed through a settling basin to 
remove sediment. This water would then be 
discharged along with the wastewater to 
dilute waste concentration. Wastes from the 
settling basin would be disposed of in an 
approved solid waste disposal site. If 
operated properly, negligible impacts would 
result. 

Surface water runoff from each workpad, 
construction laydown area, and full storage 
area would depend on local precipitation, 
but each site would be designed to retain a 
large runoff in a short period of time. The 
retention facilities would be installed to 
collect the runoff, which could then be run 
through an oil-water separator and/or a 
settling basin. 

Industrial liquid wastes would be 
generated primarily by vehicle maintenance 
and repair. Oily waste would be collected 
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in sumpso Mixing would be avoided whenever 
possible. Wastes would be stored in 
approved containers until they could be 
properly disposed of either at a recycling 
center or a hazardous waste facility if they 
ara classified as toxic or hazardous. 
Impacts should be negligible unless an 
accident occurred during transport of the 
material, particularly aboard ship. The 
resulting environmental impacts would depend 
on the location of the occurrence and the 
sensitivity of the area. 

Risk of serious secondary environmental 
harm as a result of accidents during 
transshipment is considered minor due to the 
type and amounts of liquid waste to be 
generated by the TAGS project. 

4.2~7.3 Solid Wastes 

Solid wastes would be generated 
primarily at the construction camps at the 
rate of about 8 pounds per person per day. 
Table 4.2:7-l provides a summary by 
construction camp. This waste would consist 
of paper, cansj bottles, cooking scraps and 
wastes, repair scraps, and used pallets and 
broken lumber. Estimated quantities of 
solid wastes generated at each camp are 
listed in Table 4.2.7-1. Combustible wastes 
would be burned as permitted by the AOEC, 
and the remaining materials plus 
noncombustibles would be placed in an 
approved landfill or at a local solid waste 
facility. Solid wastes generated at 
compressor stations should range from 
approximately 50 to 150 pounds/day. These 
wastes would be managed the same as 
construction camp wastes. Wastes from 
operation of the LNG plant/marine terminal 
should average approximately 500 pounds/day 
and would be disposed of at a properly 
developed and approved landfill on-site, or 
at local solid waste management facilities. 
Incineration rather than storing food scraps 
and wastes would avoid attracting bears and 
other wildlife and reduce creation and 
destruction of nuisance animals. Fencing 
would be used at camps to preclude the 
development of an attractive nu.tsance and 
W'lWanted human/carnivore interaction. 
Proper landfilling would result in 
negligible impacts. 
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4.2.7.4 Hazardous Wastes 

Hazardous and toxic materials would be 
used on site at all work camps, compressor 
stations, and along the pipeline route and 
would include at least the following: 
pressurized gases; solvents; chlorinated 
hydrocarbons; explosive gases; flammables 
such as gasoline and diesel; and corrosive 
materials, pesticides, herbicides, and 
paints. During construction, hazardous 
materials to be stored, handled, and used at 
TAGS temporary construction facility 
locations and for the construction of the 
pipeline system include various fuel oils, 
lubricants, electrical materials, corrosion 
inhibitors, acids, paints, pesticides, 
solvents, glycols, water treatment 
chemicals, and reproduction equipment 
chemicals. 

The following tables present hazardous 
substances to be stored, handled, and 
consumed during operations: Table 4.2.7-2 
estimates the total quantities for the TAGS 
compressor stations, Table 4.2.7-3 estimates 
the total quantity for the TAGS LNG plant 
site and marine terminal, and Table 4.2.7-4 

·for the Fairbanks Maintenance Facility. 
These materials identified in Tables 
4.2.7-2, 4.2.7-3, and 4.2.7-4 would not 
become hazardous wastes until there is a 
need to dispose of them after use. When 
that occurs, YPC would have 90 days to 
collect, consolidate (not mix), properly 
package, place into approved DOT/PF overpack 
containers, and to ship them to an approved 
incinerator or landfill facility in 
accordance with applicable state and federal 
regulations. Any special permits required 
for transportation of hazardous substances 
would be obtained from the proper 
authorities. 

If properly handled, accidental spills 
and contamination could be avoided, and 
impacts due to these wastes would be 
negligible. The major potential for impact 
would be during shipment to a disposal 
site. As with liquid waste, the risk of 
secondary environmental impacts during 
transshipment is considered minor due to the 
amounts of hazardous materials ta be 
generated by TAGS. 
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4.2.7.5 Surrmary 

Construction and operation of the TAGS 
project would result in production of 
several types of waste products, most being 
construction waste that can be handled with 
no impacts to the environment, as 
:J.dent.if.ied in Subsection 3 .2. 7. The example 
Wied for 2"APS Jlfould be of a lesser volume 
s:J..nce the construct:J.on methods and the 
magn.1 Cude of effort: is less with fewer 
flfO:rkers. Minor quantities of more 
sensitive waste products would result from 
both construction and operation. These 
would be handled and treated as specified by 
existing regulations and would, therefore, 
create negligable impacts. The ANGTS SFtIS 
considered this issue and determined it to 
be minimal, (FPC, 1976b, p. 364). 

4.2.8 Geologic Environment 

4.2.8.1 Introduction 

The proposed TAGS system would interact 
with the geologic environment in a number of 
ways during construction and operation. 
Impacts arising from construction and 
operation could result in modifications to 
the topography, physiography, resources, and 
permafrost along the proposed route. 
Geologic processes at work in the natural 
environment include frost heave, thaw 
degradation, erosion, and mass wasting. 
Conversely, the geologic environment could 
directly affect the pipeline. For example, 
the pipeline would not affect the seismicity 
along the route; however, ground 
displacement along an active fault as a 
result of an earthquake could cause the 
pipeline to rupture if undetected and not 
considered in design. 

YPC has proposed mitigation, as 
identified in Subsection 2.8, which should 
ameliorate most of the concerns regarding 
pipeline-geologic environment interaction. 
Many of the measures proposed by YPC were 
used successfully during construction and 
operation of TAPS and were considered in the 
EISs for ANGTS, El Paso, and AAGPC and found 
to result in minor impacts. 

The potential interactions between the 
pipeline and the geologic environment are 
discussed in Subsections 4.2.8.2 to 
4.2.8.7. Section 4.2.8.8 presents a 



Table 4.2.7-1 Construction Camp Waste Quantities 

Average Daily Average Daily 
Wastewater Solid Waste 

Mile Bed Quantities Quantities 
Post Camp Spaces (~a llons) (pounds) 

0 Prudhoe Bay 200 20 .. 000 1 .. 580 
43 Franklin Bluffs 400 40.,000 3 .. 160 
66 Compressor Station #1 400 40 .. 000 3 .. 160 
84 Happy Valley 500 50 .. 000 3 .. 950 

125 Compressor Station #2 400 40 .. 000 3 .. 160 
140 Galbraith Lake 500 50 .. 000 3 .. 950 
170 Chandalar 500 50 .. 000 3 .. 950 
201 Dietrich 600 60.000 4 .. 740 
213 Compressor Station #3 400 40 .. 000 3 .. 160 
236 Coldfoot 900 90 .. 000 7 .. 110 
281 Compressor Station #4 400 40 .. 000 3 .. 160 
299 Oldman 700 70 .. 000 5.,530 
345 Five Mile 700 70 .. 000 5 .. 530 
358 Compressor Station #5 400 40 .. 000 3 .. 160 
394 Livenqood 700 70 .. 000 5 .. 530 
422 Compressor Station #6 400 40 .. 000 3 .. 160 
451 Fairbanks 1 .. 000 100 .. 000 7 .. 900 
487 Compressor Station #7 400 40 .. 000 3 .. 160 
526 Delta 800 80 .. 000 6.320 
563 Compressor Station #8 400 40 .. 000 3 .. 160 
600 Isabel Pass 600 60 .. 000 4 .. 740 
629 Compressor Station #9 

Sourdough Creek 900 90 .. 000 7 .. 110 
682 Glennallen 700 70 .. 000 5 .. 530 
721 Compressor Station #10 

Tonsina 1.000 100 .. 000 7$900 
770 Sheep Creek 500 50 .. 000 3 .. 950 
797 LNG Plant/ 

Marine Terminal 1 .. 700 170 .. 000 13 .. 430 

NOTE : Changes in Bold Print 
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Table 4.2.7-2 Estimated Quantities of Hazardous Substances Stored, 
Handled, or Consumed for the Proposed TAGS Compressor Stations 

Description 

Nitrogen 

Gas turbine/ 
compressor oil 

Seal oil 

Halon 
(or other 
inert gas) 

Glycol 

Freon 
(or other 
refrigerant 
gas) 

Diesel 

Gasoline 

Monthly 
Consumption 

3,750 scf* 

-0-

550 gallons 

-0-

20 gallons 

-0-

11, 500 ga 11 ons 

3 ,000 ga 1lons 

* Standard cubic feet 

Storage 

7,500 scf 

1,200 ga11ons 

5,500 gallons 

3,000 pounds 

2,200 gallons 

10,000 pounds 

200, 000 ga 11 ans 

25,000 gallons 
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Remarks 

250 scf bottles at 2,200 
psig, 6 bottles/station 

Synthetic oi1 

Stored in 55-gallon drums 

Stored in 300-pound 
cylinders 

Stored in 55-gallon drums 

Stored in 1-ton con
tainers; make-up storage 
of 2 percent 

40,000-gallon tank at 
station 

5,000-gallon tank at 
station 



Table 4.2.7-3 Estimated Quantitites of Hazardous Substances Stored, 
Handled, or Consumed for the Proposed TAGS LNG Plant 

Description 

Ethylene 

Propane 

Nitrogen 

Gas turbine/ 
compressor oil 

Sea 1 oil 

Glycol 

Chlorine 

Halon 
(or other 
inert gas) 

Methanol 

Diesel 

Molecular 
sieve 

Activated 
carbon 

Site and Marine Terminal 

Monthly 
Consumption 

55,440 pounds 

484,440 pounds 

684,000 scf* 

-0-

25 barrels 

2 barrels 

350 pounds 

-0-

-0-

1,845 barrels 

-0-

-0-

Storage 

l,200,000 pounds 

4,532,000 pounds 

5,121,050 scf 

150 barrels 

50 barrels 

80 barrels 

2,000 pounds 

3,000 pounds 

10 barrels 

40,000 barrels 

10,000 pounds 

10,000 pounds 

* Standard cubic feet 
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Remarks 

6,000 barrels refrigerated 
storage sphere 

4 high-pressure 16,230-
foot3 bu 11 ets 

55,000-gallon liquid 
nitrogen tank 

Stored in 55-gallon drums 

Stored in 55-gallon drums 

Stored in 55-gallon drums 

Stored in 2,000-pound 
cyliners 

Stored in 300-pound 
cyliners (one system 
replacement) 

Stored in 55-gallon 
drums 

Two 20,000-barrel tanks 

Stored in barrels (one 
trap replacement) 

Stored in barrels (one 
trap replacement) 
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Table 4.2.7-4 Storage of the Following Refrigerants and Chemicals for the Proposed TAGS 
Fairbanks Maintenance Facility 

Lube oil 8,600 gallons (two reservoir replacements) 

Seal oil 1,200 gallons 

Halon s.aoo pounds {one total system replacement) 

Freon 18,000 pounds {5 percent volume/year} 

systematic description of pipeline/geologic 
environment interaction. 

4.2.8.2 Topography and Physiography 

Topographic and physiographic impacts 
resulting from the development of the TAGS 
pipeline would be primarily the result of 
excavation necessary for the construction of 
the pipeline. Clearing and grading of the 
working surface, including filling and 
cutting and the development of new or 
expansion of existing botrow sites, would 
modify existing landforms over the 
short-term construction phase and would 
leave permanent scars in the terrain in 
areas where the pipeline route traverses 
bedrock or where borrow pits, spoil 
disposal, or quarry sites have been 
developed. These impacts are principally 
visual changes of the landforms. 
Alterations of existing drainage features 
might also cause minor but permanent changes. 

Maintenance of the pipeline could result 
in local changes in terrain similar to those 
during initial construction~ These impacts 
would probably be localized and of minor 
importance, similar to those experienced by 
TAPS. 

At Anderson Bay, site excavation would 
involve removal or overburden soils down to 
bed.rock t:o facility elevations a.s described 
in Subsection 2 .s. Approximately lO million 
yards or excavated quantities (after 
bulking) would be utilized for on-site fill 
placement: and S million yards would require 
disposal. The features of the LNG plant 
site would be considerably modified creating 
a visual impact similar to that or the TAPS 
te.rminal site. 
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4.2.8.3 Mineral and Petroleum Resources 

4.2.8.3.l General Statement 

The primary resources that could be 
affected by construction and operation of 
the proposed TAGS pipeline are petroleum and 
aggregate (sand, gravel, and quarry rock). 
Potential impacts to these resources are 
discussed in more detail in the following 
sections. 

The impact of the proposed pipeline on 
coal and heavy metal resources would be 
negligible. 

4.2.8.3.2 Petroleum Resources 

Experience in petroleum-producing 
provinces elsewhere in the world indicates 
that construction and operation of the 
infrastructure required to support a large 
oil/gas field often leads to extension of 
the field and possibly to discovery of 
additional fields nearby. To date, the 
development of the Prudhoe Bay field has led 
to the discovery and development of the 
Kuparuk, Lisburne, and Endicott fields. 
Continuing expansion of oil-producing 
operations on the North Slope and the 
continental shelf underlying the Arctic 
Ocean is to be expected except as curtailed 
by economic factors or restricted by 
governmental regulation, classification, or 
other policies. Operation of the TAGS 
pipeline, providing additional access for 
Alaska North Slope natural gas to markets, 
would be expected to lead to discovery, 
extraction, transportation, and use of 
additional quantities of oil and gas on the 
North Slope in excess of presently proven 
reserves. This is the identical effect as 
identified in ANGTS (FPC 1976b, p. 365). 
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Secondary effects of this enhanced 
development is addressed as part of the 
federal and state leasing project, as an 
example, the Beaufort Sea Sale 97, PBIS, 
June 6, l987 • 

Operation of the LNG plant/marine 
terminal at the southern end of the pipeline 
would provide a processing and export 
facility for natural gas from the offshore 
area in the Gulf of Alaska and from the 
onshore areas along the pipeline route. The 
extent of new ·exploration and discovering 
new energy resources is proportional to the 
amount of transportation and marketing 
capabilities between supply sources and 
markets. The impact of TAGS with its 
diversified market would have a major effect 
on the development of petroleum resources. 

4.2.8.3.3 Mineral Materials 

Construction of the TAGS pipeline and 
its associated work pad would require large 
quantities of aggregate for right-of-way 
preparation, access roads, foundations, and 
specialized ditch backfill. Preliminary 
estimates indicate 33 million cubic yards of 
aggregate may be required for completion of 
the TAGS project. The applicant proposes, 
wherever possible, to reuse construction 
areas where gravel pads remain after TAPS 
construction uses were finished, such as 
construction camps, and to use some existing 
TAPS access roads where joint use is 
feasible. This accounts for an estimate for 
TAGS of some 8 million cubic yards of 
mineral materials less than used for TAPS 
construction. 

Most, if not all, TAGS mineral material 
sites would be uplands. Table 2.3.2-l shows 
the estimated mineral material requirements 
by construction spread. Construction 
Spreads 1 (North Slope) and 5 (Copper 
Valley) have limited proven sources of 
mineral materials. In Construction Spread 1 
design criteria will emphasize construction 
and maintenance procedures that make maximum 
use of winter period snow/ice work pad. In 
Construction Spread 5, it is unlikely that 
snow and/or ice work pad construction 
techniques would reduce significantly the 
mineral material requirements for TAGS. 
This area also is one where the TAGS 
operation/design criteria may be either at a 
chilled or ambient operating temperature. 
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Due to the complex soil/permafrost 
interactions in much of this spread, it is 
probable that long-term, regular surface 
access to and along the pipeline route would 
be required. Therefore, amounts of mineral 
materials needed are not likely to be 
reduced. 

Overall no major environmental adverse 
impacts are expected at any upland mineral 
material site as the adjacent forest 
provides scenic screening and standard 
erosion mitigations protect fishery habitats. 
Where these deposits are incorporated in or 
underlain by permafrost, their excavation 
would cause the permafrost to thaw. Impacts 
from permafrost thawing are considered minor 
since standard mitigations for slope 
stability in arctic environments have 
succeeded in keeping erosion localized to 
the mineral material site. 

Upland material sources used for 
construction would be visible for a 
substantial number of years. The exact 
duration would depend upon whether 
permafrost is present, length of growing 
season, extent and type of soil terrain, and 
vegetation in the surrounding area. Upland 
sites would have.more fine soils included 
within the gravel, and therefore screening 
or washing procedures would be necessary. 
The applicant would investigate prospective 
mineral material sources in Phase II of 
project development and develop detailed 
mining plans showing how the site would be 
mined, the access, and stabilization
revegetation proposals. This would be 
similar to the process successfully used for 
TAPS and would be submitted to appropriate 
interagency review and comment prior to 
approval. 

Material extraction from river gravel 
bars, above water levels, leaves no 
pe.r.manent scars; if t:aken du.r:.tng the wint:er 
the extraction provides no sedimentation and 
does not harm fish eggs, which cannot 
tolerate subzero temperatures. HOW"ever, 
there are other £actors such as fuel spills 
and material storage co be considered. In 
£loodplaJ.n sites, adherence t:o biologically 
accepted practices, including those 
summarized in FNS, 1980 studyo 

Moderate impacts would result from 
extraction of 33 million cubic yards of 
mineral materials for TAGS and would be 
similar to those for TAPS and for the state 
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highway system. A major exception is that 
the applicant has not proposed to use active 
river- or streambed sources. Impacts to 
supplies of mineral materials in all but 
Construction Spreads 1 and 5 would be 
negligible to moderate. In some cases, 
available supplies would be used faster and 
have a potentially moderate effect; 
conversely, actions associated with 
exploring mineral sources in areas not now 
available would create moderate effects to 
the extent new supplies exceed TAGS needs 
and there is access to existing and 
authorized transportation utility systems. 

The El Paso, ANGTS, and Sales Gas 
Conditioning Plant FEIS focused on the 
significant impacts of mineral extraction 
from water bodies, this would not be the 
case with TAGS. Therefore, the impacts 
would be less since TAGS plans to remain out 
of water bodies whenever possible. 

4.2.8.4 Seismicitv 

The applicant recognizes that a major 
design criterion for TAGS would be the 
ability of the system to withstand the 
anticipated effects of a major earthquake. 
The earthquake potential along the various 
segments of the route has been expressed in 
terms of the maximum credible earthquake 
(DOI 1974). The applicant, like TAPS, has 
proposed specific designs for fault 
crossings and has proposed to develop 
additional data to evaluate slope stability, 
liquefaction, and strains in buried pipe. 
The collection of data and their use would 
be similar ta that required of TAPS. 
Developing and applying these criteria 
correctly would result in a pipeline system 
capable of withstanding earthquake effects 
while producing no major impacts to the 
environment. 

The fallowing four distinct but 
interrelated seismic phenomena constitute 
potential impacts to the proposed pipeline. 

Soil liquefaction and ground breakage 

Ground motion, including potential slope 
failure 

Differential movement along a fault 

Water inundation by earthquake-generated 
waves (tsunamis) 
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Liquefaction, the earthquake-induced 
transformation of stable granular materials 
such as silt and sands into a fluidlike 
state, can occur during long-duration and 
significant seismic events. Due to a 
general lack of cohesion, the relatively 
corrrnon deposits of uniform silts and fine 
sandy silts found in and beneath some stream 
valleys in Alaska are susceptible to seismic 
liquefaction. In addition, zones of other 
fine-grained sediments in these valleys may 
be susceptible to liquefaction. 

YPC recognizes that liquefaction and 
strong ground motion are significant 
geotechnical constraints to siting and 
designing the proposed system. The 
potential impacts of these phenomena can be 
reduced by avoiding potentially liquefiable 
areas or, in areas where alignment changes 
are not feasible, by applying construction 
techniques to mitigate potential 
liquefaction-related problems. 

Consolidation of loose alluvial 
sediments under seismic shaking occurs in 
both the horizontal and vertical dimensions, 
resulting in settlement, ground cracking, or 
breakage. 

The occurrence of large earthquakes is a 
potentially serious hazard to the integrity 
of the pipeline system. Seismic shaking or 
surface faulting accompanying a large shock 
could deform the pipeline directly or cause 
failure in the foundation material that 
could lead to deformation. Excessive 
pipeline deformation could result in rupture 
where the route crosses active faults. The 
applicant has proposed to traverse the 
faults in the above-ground mode on steel 
beams at grade or on vertical support 
members (VSM) similar to TAPS. Proper 
design of the above-ground fault crossings 
would result in a system that would 
accommodate differential pipeline movement 
from earthquake-induced horizontal and/or 
vertical displacement. Large earthquakes 
could trigger landslides and sea waves that 
could affect the integrity of the loading 
dock and tankers. 

The inmediate environmental impact of a 
pipeline failure resulting from an 
earthquake would depend on specific 
circumstances. The most serious direct 
impacts from such a failure would result 
from ignition of escaping gas and a 
resulting fire. Destruction of the 
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vegetative cover could result in disruption 
of the thermal regime and initiation of 
erosion. Use of heavy equipment in 
suppressing the fire and making repairs 
could have further impacts on surf ace 
geological features and vegetative cover. 

The pipeline and LNG plant are· located 
at an elevation higher than that of the 
highest recorded tsunami run-up wave, and no 
major impacts to these onshore structures 
would be anticipated. 

Overall seismic issues associated with 
TAGS are comparable to those associated with 
TAPS and as identified in the EIS for the El 
Paso pipeline and LNG plant (FPC, l976a). 

4.2.8.5 Permafrost 

Impacts to permafrost occur where there 
are changes to its existing delicate heat 
balance. The YPC proposes to maintain 
mean pipeline operating temperatures between 
0°F and 32°F in permafrost areas. 
Compression and refrigeration of the gas 
would take place at regular intervals along 
the pipeline in order to reduce the 
likelihood of large-scale and long-term 
de_gradation of the permafrost. As proposed, 
the pipeline operation· would have minor 
impacts on the permafrost regime, during 
operation when a subfreezing condition would 
produce a minor net increase in permafrost 
occurence. During the period between 
initial construction and operation 
stability, there are opportunities where 
permafrost regimes would be thawed. 
Pipeline and system design criteria are 
intended to prevent permafrost degratian 
because such an event could threaten 
pipeline system operation in sensitive 
environments through increased erosion. 
Since these latter environment effects would 
be specifically reduced through arctic 
design/construction techniques, the overall 
impact on permafrost is minor. This is the 
same design approach used in the evaluation 
and subsequent approvals of authorized ANGTS. 

The most significant impacts on 
permafrost would be realized as a result of 
disturbing the natural ground surface during 
construction. Changes could result from any 
activity that reduces the surficial material 
or changes surficial heating 
characteristics. Reducing the insulating 
qualities of the surface material through 
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compaction or removal of material would 
increase surface heat input to permafrost 
dur1ng summer and could cause degradation. 

All disturbances in permafrost areas 
would have long-term, perhaps irreversible 
effects on the permafrost regime. 
Construction activities that could affect 
the permafrost include the placement of 
gravel workpads and structures and ditch 
excavation. The thickness and general 
insulating qualities of the organic layer 
and the ice content of the uppermost 
permafrost layers are probably most critical 
in determining specific impacts. The 
applicant has proposed thermal modeling as a 
means to assess the effects of thermal 
disturbance caused by clearing, placement of 
workpads, and ditching. Mineral material 
sites would have specific approved plans to 
ensure that the disturbance to the 
permafrost environment does not cause major 
impacts to other resources. 

Removal of the present ground surf ace 
materials or change in their thermal 
properties by in situ use would have impacts 
ranging from negligible to moderate during 
construction and operation, with greatest 
impacts occurring if the underlying soil is 
ice rich. Exposure of the ice-rich soil to 
solar radiation results in melting. If the 
exposed ice-rich soil is brought into 
contact with running water, thermal erosion 
takes place as the water not only melts the 
interstitial ice, but also carries away the 
soil particles. If a high-ice content area 
is involved, subsidence of the soil surface, 
gullying, and establishment of new drainage 
patterns could occur. Depending on the 
topography, characteristics of the 
permafrost, and type of disturbance, impacts 
would vary from negligible to major. 

Mitigative measures proposed by the 
applicant to minimize permafrost melting and 
erosion would include construction 
scheduling, specialized construction zone 
grading, and use of erosion control 
techniques. Construction of TAPS has shown 
th~t if these measures are properly applied, 
construction impacts would be reduced to 
localized impacts on the permafrost regime. 

Portions of the pipeline would be buried 
as long as Dlo-and-one-half years before 
the introduction of chilled gas. Impacts of 
the pipeline construction on the permafrost 
would occur in the time period from the 
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initial disturbance until the startup of 
chilled operation. Pipe backfill materials 
could become saturated, increasing the 
bouyancy of the pipe. Thaw of the 
permafrost may occur in a number of areas, 
and there may be some thaw settlement and, 
risk of instability of the backfill and work 
pad area. This would be considered and 
mitigated in the design process. Impacts 
would be minor. 

In sloping terrgin the pipeline ditch 
could divert and capture local surface 
drainage, causing erosion of natural surface 
soils and removal of pipe supporting 
materials by becoming a channel of reduced 
resistance to water flow (FPC 1976a). The 
use of ditch plugs, surface protection, 
select pipe ditch backfill, and erosion 
control monitoring could mitigate impacts 
occurring as a result of local drainage 
capture and modification. Erosion-control 
monitoring would be a continual mitigation 
effort to reduce the potential occurrences 
prior to and during operation. Impacts 
would be minor. 

Numerous studies, field data, and 
full-scale tests conducted by government and 
industry indicate that the operation of a 
chilled gas pipeline would result in 
creation of a frost bulb. The direct impact 
of decreasing the temperature of existing· 
permafrost is negligible. However, the 
creation of a frost bulb in formerly 
unfrozen zones could have major impacts on 
the integrity of the pipeline and on the 
surrounding environment and nearby 
facilities. Frost bulb growth beneath 
streams and across subsurface drainage zones 
could result in lowered water temperatures 
for overwintering fish and an increase in 
the occurrence and severity of aufeis 
development. 

The applicant understands these impacts 
could be major and has proposed to 
investigate design measures to mitigate the 
impact of frost bulb growth on subsurface 
flow and to adjacent facilities, as 
discussed in FPC (1976a), p. II-273. 
Additionally, an unavoidable adverse impact 
identified for ANGTS (FPC l976b, p. 363) 
confirms that although quantification is 
impossible, the construction and operation 
of ANGTS would cause long-term disturbance 
to permafrost areas. Where differential 
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thawing and erosion would occur, it would be 
difficult to control. 

4.2.8.6 Frost Heave 

Much research has been devoted to 
developing an understanding of the mechanism 
of frost heave and to developing models for 
qualification and quantification of frost 
heave. In addition, large amounts of 
laboratory and full-scale frost heave data 
have been developed and reported by public 
and private institutions such as the USACE 
Cold Regions Research and Engineering 
Laboratory and others. see comment 21 and 
response to commenr 12-11. The applicant 
recognizes frost heave as a major design 
consideration for the proposed system and 
intends to obtain additional field and 
laboratory data in order to predict the 
behavior of frost-susceptible soils as they 
affect the pipeline and related facilities. 

Frost heave, or upward movement of the 
soil mass, results primarily from the 
development of segregated ice lenses due to 
freezing of soil water migrating ta the 
freezing front and to a lesser extent due ta. 
freezing of some of the pore water in a 
"bulb". A chilled gas pipeline passing 
through initially thawed soils would cause a 
bulb of frozen soil to develop over time. 
Frost heave is possible· anywhere with 
freezing temperatures, a source of water, 
and frost-susceptible soils as shown in 
Figure 4.2.8-l. 

The impact of frost heave upon the 
pipeline would depend on the severity of the 
heaving. If it occurs over long lengths of 
the pipe, heave of the pipe (and its 
associated frost bulb) would not affect its 
integrity adversely. If it occurs in an 
area subject to flooding and stream erosion, 
however, the pipe could become exposed and 
subject to damage. Differential heave of 
the pipeline, particularly over short spans, 
would increase stress on the pipe and is one 
of the most important geotechnical concerns, 
especially in transition zones with adjacent 
areas of frost-susceptible and 
nonfrost-susceptible soils as shown in 
Figure 4.2.8-2. The applicant proposes to 
mitigate the effects of pipe stress caused 
by frost heave primarily by incorporating 
thicker-walled pipe in those areas where 
frost heave forces are anticipated. other 
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potential solutions to reducing local 
frost heave proble'llJ:I that also "llfill be 
considered as final site-specific designs 
developed by YPC are: pipe-wall insulation, 
excavation and replacellllitnt of 
frost-susceptible soil, ditch-wall 
imulation,. and imulated pipe-berm burial 
(Piqure 4.2.8-3). Additional optiom 
include the use of paasive,. sur:face-thawing 
techniques" special operation and 
maintenance procedures (such a.s ga.s 
temperature cycling or deep thawing w.1 th 
probes), and use of thermosyphom at valve 
locations. The primary environmental 
impacts would be the effects on the soils 
and vegetation caused by the need ta repair 
or replace the pipe. Impacts from these 
activities would normally be minor unless 
the action occurs in an environmentally 
sensitive area or during a time period when 
weather conditions are not optimal. In 
those cases impacts would be more severe. 

Secondary impacts to other resources 
associated with TAGS would be directly 
related ta the frequency of repair or 
maintenance. In a wGrst case the impacts 
would be similar to those for initial 
construction except effects would be 
confined to the localized area requiring 
extensive repair or maintenance. The 
frequency and probability of worst-case 
situations could be substantially reduced 
once design criteria have been proposed, 
evaluated, and approved. 

Uplifting of the pipe due to frost heave 
could cause ponding of surface water on the 
upstream side of the pipeline and 
redirection of surface water flow. Impacts 
on surf ace water flow could be moderate 
where uplift occurs over long distances 
across the preexisting drainage direction. 
The intercepted surface water would be led 
along the uphill side of the pipe until a 
natural drainage is reached where it would 
be permitted to crass the pipe via a 
low-water crossing or culvert. Diversion of 
surface water could result in increased 
erosion of surface soils. This impact would 
tend to be localized and minor. Erosion 
control monitoring and use of surface 
protection as proposed by the applicant 
would greatly reduce the severity and 
occurrence of those conditions. 
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The effects of frost heave on 
surface and ground water and fish are 
treated in greater detail in Section 4.2.9 -
Surface Water and Ground Water, and in 
Section 4.2.ll - fish Impacts. 

4.2.8.7 Erosion and Mass Wasting 

Erosion and mass movement consist of 
geological processes associated with the 
force of gravity--the former with water or 
wind as the principal medium and the latter 
with the entire body of soil and rock debris 
as the medium. Consequently, the severity 
of these processes increases as the slope of 
the land surface increases. The proposed 
pipeline route passes through some of the 
most rugged topography in Alaska, traversing 
many steep slopes along the route in the 
Brooks Range, the Alaska Range, and the 
Chugach Mountains as well as in some 
foothills and plateau regions. 

The construction·of TAPS and the Dalton 
Highway on the north, and the Steese, 
Richardson, and Glenn highways to the 
soutl.a has provided an understanding of how 
the slopes along the proposed TAGS alignment 
might be.expected to react to construction 
disturbance. YPC proposes to use knowledge 
gained in constructing these projects and in 
conjunction with more recent advances that 
have been made in understanding potential 
slope instability to perform the initial 
route evaluation and preliminary design to 
reduce the level of potential negative 
impacts. 

The planned TAGS route to Anderson Bay 
has avoided areas marked by surface 
indicators of naturally occurring active 
slope instabilities. These include 
extensive deposits of colluvial and talus 
materials, slopes patterned with 
solifluction lobes, bimodal failure scars on 
permafrost slopes, conventional landslide 
and rockslide areas, and progressive 
failures of river- or streambank cut 
slopes. Routing and design would be used to 
minimize or avoid the potential. 

Solifluction is a shallow, downslope 
movement of water-saturaled unfrozen 
sediments usually over a surface of frozen 
material. Such a shallow, downslope 
movement of soil and tundra vegetation 
probably would not affect the buried portion 
of the pipeline system. It could, however, 
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redirect surface drainage, causing 
accelerated erosion and thawing of 
permafrost. 

Avoiding areas of sloping, ice-rich 
permafrost would minimize impacts to these 
areas where slope failure might occur if 
ice-rich permafrost was disturbed by 
construction of TAGS. Mitigation techniques 
available to the applicant in ice-rich areas 
include avoidance, winter construction 
insulated work pad, and a properly designed 
gravel work pad. These techniques were used 
successfully in constructing TAPS, were 
determined as adequate for authorized ANGTS, 
and could minimize adverse impacts to the 
environment as a consequence of TAGS. 

4.2.8.8 Pipeline/Geology Interaction 

The route from Prudhoe Bay to near 
Galbraith Lake parallels and would normally 
be located l to 4.5 miles from the Dalton 
Highway. Moderate impacts along this 
segment would be the result of surface 
disturbance during construction. 

During the period between pipeline 
installation and startup of chilled gas 
operation, thermal degradation and 
subsequent erosion and mass wasting could 
cause loss of cover and backfill. These 
impacts would occur primarily in the 
northern foothills of the Brooks Range and 
between the Yukon River to Delta Junction 
where the route crosses ice-rich soils 
underlying moderate slopes. 

From Galbraith Lake to the South Fork 
Koyukuk River, the route closely parallels 
TAPS and the Dalton Highway. Construction 
activities would cause minor local stream 
siltation and thawing of the ice-rich layers 
and lenses in permafrost resulting in thaw 
settlement and thermal erosion. After 
startup of the chilled gas pipeline, frost 
heave of the pipeline in the lower 
valley unfrozen soils would occur. The 
South Fork Koyukuk River to the Yukon River 
could develop some localized thawing of the 
ice-rich frozen soils during construction, 
which would have long-term effects. 

South of the Yukon through the Tanana 
Uplands, the route crosses a wide range of 
soil types and permafrost conditions. 
Impacts would occur from preparing 
construction pads, trenching, and borrow 
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pits. Terrain modification from these 
activities would be moderate. 

The potential for minor impacts due to 
thermal degradation of the relatively warm 
permafrost south of the Yukon River exists 
during the construction-to-chilled
gas-operation period. Frost heave impacts 
to the pipeline after chilled gas startup 
would probably be a significant 
consideration for pipeline design and 
modeling. The fine-grained soils exposed as 
a result of surface disturbance would be 
susceptible to erosion from surface runoff, 
resulting in gullying and minor water 
quality impacts. 

Surface erosion and its subsequent 
impact on water quality could be control~ed 
with techniques proposed by the applicant. 

The main potential impact within the 
Tanana Valley would be from degradation of 
locally ice-rich frozen silts and alluvial 
gravels underlying the Shaw Creek Flats and 
the frozen loess overlying bedrock in the 
upland areas south of Quartz Lake. Alluvial 
gravels along the Delta River from Big Delta 
to the southern end of this segment are 
generally permafrost free. 

From Donnelly Dome to ·summit Lake the 
route closely parallels the existing TAPS 
pipeline and the Richardson Highway. Along 
this segment there would be minor terrain 
modification from trenching across 
discontinuously frozen glacial deposits. 
Degradation of locally ice-rich soil could 
develop as a result of construction activity. 

Between Donnelly Dome and Paxson the 
route crosses the Donnelly Dome, McGinnis 
Glacier, and Denali faults. A damaging 
earthquake as large as magnitude 8, 
accompanied by fault offsets of at least 20 
feet, could be expected along this fault 
zone (FPC 1976a). Damage to pipeline 
support structures due to strong ground 
motion would be moderate. YPC would design 
earthquake monitoring systems and procedures 
which wou.ld include system shutdown for 
inspection of affected areas and possible 
maintenance after a major seismic event. 

The most significant impact 
consideration for this segment of the 
pipeline route is differential movement 
along any of the three fault zones. Loss of 
pipeline integrity due to fault displacement 
and subsequent pipeline deformation is of 
primary concern. Consequently, a special 
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elevated construction mode to accommodate 
potential fault displacement would be 
installed at the crossings of these three 
fault zones, thus reducing the potential 
impact ta the pipeline from f au,lt 
displacement. 

Other impact considerations are ground 
motions and subsequent liquefaction of 
saturated alluvial material in the active 
floodplains· of both Miller and Castner 
creeks along the McGinnis Glacier Fault. 

An important impact consideration for 
the route south of Sunmit Lake is the 
differential settlement that could develop 
if the fine-grained permafrost soils in the 
Copper River basin are allowed to thaw. 
Erosion at major stream crossings and mass 
wasting along the steep river bluffs could 
result in minor impacts to surface water 
quality. Frost heave effects on the 
pipeline due to freezing of any unfrozen 
glaciolacustrine deposits could create major 
impacts. 

The most significant potential impact of 
the segment through the Chugach Mountains is 
related to earthquake hazards. Damaging 
earthquakes, as demonstrated by the 1964 
earthquake (magnitude 8.5), can and do 
occur. Impacts to the pipeline as a result 
of seismic activity could include impacts to 
pipeline integrity as a result of ground 
failure in the saturated alluvial soils 
found in the floodplains of the numerous 
stream crossings and, along the Lawe River; 
due to strong ground motion. No major 
impacts ta pipeline integrity would be 
anticipated if structures are designed using 
proper seismic criteria. 

Frost bulb development and its effects 
on surf ace and ground-water flaws is treated 
in Section 4.2.9. 

4.2.8.9 Summary 

Construction of TAGS would cause a wide 
range of impacts to the geologic environment 
along the route. Conversely, the geologic 
environment could directly impact pipeline 
integrity. Impacts to the geologic 
environment would occur mainly during 
construction and would consist of changes in 
topography, thermal effects on permafrost, 
and increased erosion. Impacts to the 
pipeline system would be realized primarily 
during operation as a result of the 
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differential heave, erosion, and seismicity 
of the proposed route. All of these 
potential conditions would be reduced to 
overall minor impacts by application of the 
mitigating measures described in the Project 
Description (Subsection 4.8) and by special 
conditions which may be contained in various 
required permits issued by regulatory 
agencies. 

Impacts caused by TAGS construction 
would be very similar to those created 
during TAPS construction and authorized 
ANGTS. Overall, impacts for TAGS would be 
moderate during construction and minor 
during operation. 

4.2.9 Surface Water and Ground Water 

4.2.9.l Introduction 

Construction and operation of TAGS would 
involve construction in and across the 
floodplains of rivers and streams along the 
route. These activities have potential for 
causing both long- and short-term impacts on 
the riparian habitat and upon property both 
up- and downstream of the route. 
Additionally, thermal effects of 
construction, both in and out of the 
floodplain, can affect ground-water movement 
and alter surface drainage. The impact of 
the pipeline on the existing water resources 
and on the f luvial environment depends on 
specific design, construction and 
maintenance procedures used, and scheduling 
of activities. These activities are largely 
controlled by stipulations and conditions of 
the various specific permits and the 
mitigation efforts described in the Project 
Description, Section 4.8. 

Subsection 4.2.9.2 describes the general 
types of surface-water processes which would 
be affected as a result of pipeline 
construction and operation and identifies 
resulting impacts to the hydrolagic 
environment. Subsection 4.2.9.3 describes 
impacts to ground water. These general 
processes may occur at any point on the 
pipeline route. Specific processes which 
are of concern for particular pipeline 
segments are described in Subsection 4.2.9.4. 
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4.2.9.2 General Surface Water Impacts 

Hydrologic processes are systematically 
interrelated--an impact to one process would 
in time effect change in other processes 
(Curry 1972). If sufficient care is 
exercised during design, construction, and 
operation of the TAGS pipeline, these 
impacts could be reduced. They are 
described in the following subsections. 

Alteration of stream hydraulics includes 
changes in existing velocity, stage, or 
water-quality patterns directly by TAGS 
construction of instream works or by 
inducing natural changes such as icings or 
deposition of sediment. Flow alterations 
could be caused by the construction of 
project-related roads, pads, river training 
works, bridges, and culvertsp or naturally 
by ice. Effects on stream hydraulics could 
in turn affect other resource values, such 
as the deposition of sediment in an existing 
channel might cause modifications or 
diversion of a stream, creating moderate 
impacts. 

Scour, the lowering of a streambed, 
occurs naturally in ·response to passage of a 
flood. Long-lasting TAGS 
construction-related increases in scour 
could be caused by a c9nstriction or 
impingement of flow in either the channel or 
floodplain. Scour could expose the 
foundation of hydraulic structures and cause 
them to fail. Scour would aiso cawre a 
short-term local increase in suspended 
sediment downstream of the scouring area and 
creates deep holes in the streambed, thus 
increasing stream-bottom diversity. 

Bank erosion is the lateral migration of 
riverbanks in response to erosion by 
impinging flow during construction of TAGS. 
Bank erosion is the chief source of 
suspended sediment in most nonglacial 
streams. If allowed to continue, bank 
erosion could undermine and destroy riparian 
property and create a moderate impact. 
Migration is a natural ongoing process on 
the outside of bends in any alluvial river; 
however, it can be accelerated by either 
natural or man-made changes in stream 
geometry or an increase in flow intensity. 
Icings or depositions of sediment change 
flow patterns. Erosion might also be 
accelerated by instream activities such as 
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gravel mining, which disrupt the natural 
supply of sediment from upstream. 

Diversion is the removing of water from 
one drainage channel to another (ASCE 
1962). Diversion is a natural process 
occurring frequently in braided river 
channels, in deltas, and on alluvial fans 
and less frequently in meandering rivers. 
The usual natural cause of diversion in 
rivers is blockage of an existing active 
channel by deposited sediment, icings, or 
ice jams. Diversions may be temporary, 
resulting in minor impacts as usually occurs 
with icings, or long lasting, resulting in 
moderate impacts as occurs with sediment 
blockages. Although diversions are a 
natural occurrence, their frequency and 
severity could be increased by any activity 
which increases erosion or sediment 
deposition, restricts channels, or creates 
new channels. Particular concerns created 
by the TAGS in cold regions would be the 
creation of icings by thermal or 
ground-water discharge changes and creation 
of new channels by thermal degradation of 
ice-rich soils. Diversions could cause 
rapid destruction of property and could 
destroy road access to facilities. 
Diversions could also disturb or isolate 
sensitive habitat areas. 'I'emporary 
di.versions to facilitate installation of 
buried. pipe in flood plains could oecur. 
Pipe .1.s mo.st apt to be installed in flood 
plains during the winter low-flow season. 
'I'hese diversions could, if not controlled, 
dewater fish ovezwintering areas or create 
icings fllhich could divert flow at breakup. 
However, diversions could be controlled by 
ditch plugs and other .standard measures. 
The potential for diversion would be 
minimized by application of the mitigating 
measures provided by YPC. 

Aggradatlon is the rise in bed level of 
a stream at a specific site in response to 
deposition of sediment (ASCE 1962). During 
construction, aggradation could be caused by 
a downstream flow constriction, such as a 
culvert, or by .increased production of 
sediment upstream, such as from a disturbed 
area. Aggradation could also cause 
diversion. Aggradation could permanently 
alter tne character of the streambed in the 
aggrading area to a finer, less permeable 
bed because the finer material deposited 
clogs the interstitial spaces in the 
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original bed, causing moderate impacts where 
it occurs. Aggradation at one point in a 
stream could remove sediment and would 
result in cleaner flow and possible 
degradation of the downstream bed. A source 
of aggradation, unique to cold regions, is 
raising of the ground level because of ·the 
creation and expansion of subsurface ice, 
such as might occur around a cold pipe. To 
minimize this process, TAGS would insulate 
where necessary. . 

Icings, sometimes called aufeis, naleds, 
or glaciers, are formed by successive 
freezing of sheets of water that seep from 
the ground, a river, or a spring (USGS 
1976). Icings may form naturally in thick 
sheets on floodplains, as the result of 
surfacing streamflow, or as hillside icings 
farmed below springs. Icings often occur 
because local thermal characteristics are 
altered by construction, allowing frost to 
penetrate blocking aquifers and stream 
channels and causing water to surface. 

The TAGS pipeline could alter surface 
thermal characteristics because of 
construction of roads or pads. The buried 
pipeline could alter subsurface temperatures 
by freezing areas normally.thawed or by 
thawing areas normally frozen. Either 
process could create icings by altering 
ground-water flow patterns and causing water 
ta surface. Although the impact of the 
icing itself is minor, the resulting 
diversion could be moderate. Icings could 
divert streamflow during breakup, or they 
could inundate roads, TAPS facilities, or 
those to be constructed for authorized 
ANGTS. TAGS proposes to avoid areas of 
regular formation of icings, or to control 
icings that are not avoided using standard 
techniques such as ice fences. 

Erosion is wearing away of lands or 
structures by running water or wind (ASCE 
1962). Erosion would be caused by 
construction activities which concentrate 
water flow or which loosen soil surfaces. 
Erosion rates would be accelerated when 
ice-rich soils are thermally disturbed. 
Erosion could cause moderate impacts when 
silt and sand size soil particles are 
deposited on the spawning beds of fish. 
Clay size particles tend not to deposit and 
will cause minor impact to the stream by 
reduc.1ng light:. transmission and thus 
impacting grOf/llth of basal food chain 
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organiS1Bll. Secondary minor impacts to 
streams would be increases in turbidity and 
sedimentation of beds, which could smother 
spawn:J.nq beds, result J.n loss of· eggs and/ or 
fry; the disruption of the food chain by 
displacement or organiSIBll, and the change in 
the stream flora. Erosion, particularly 
in ice-rich sands and silts, could rapidly 
concentrate streamf low and create new 
drainages. 

Surface water resources could be 
contaminated by improperly treated 
wastewater from camps, from accidental 
spills of fuels or lubricants, by chemicals 
used during construction or operation 
activities, by release of contaminated 
hydrostatic test water, by fertilizer used 
for rehabilitation, as a by-product of gas 
conditioning, or by sediment from erosion. 
Impacts created by such incidents would 
cause negligible to major impacts, depending 
on where they occur and what is spilled. 

Available winter surface water supply 
could be seriously depleted by use at camps, 
for fire supression, or for other use along 
some portions of the pipeline route. This 
occurred occasionally during the TAPS 
construction, especially in the northern 
areas. During construction winter surface 
water supply could also be depleted by 
diversion of either surface or ground water, 
or by creation of icings. Nater use is a 
critical issue related to fish habitat, 
especially as it relates to over-wintering 
habitat for fish, believed to be a 
population-limiting factor on the North 
Slope, even in the absence of industrial or 
domestic wi thd.rawals. Present water sou:rces 
within economical haul distances of existing 
facilities are already fully collllld.tted. 
Nater withdrawals from Arctic rJ.vers during 
the winter season would not be permJ. teed by 
state policy. If withdrawals are planned, 
al ternat.i ves need to be identif :J.ed. and 
evaluated .in the detail design stage, and 
authorizations must be received from the 
State. 2'AGS would not remove water during 
the winter from area:r upstream of fish 
ove.z:wintering areas. Depletion of winter 
water supply could affect aquatic resources, 
causing minor to moderate impacts, even 
though such uses are regulated by the AONR 
water use permit system. 
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4.2.9.3 General Ground-water Impacts 

Impacts on ground water ultimately 
result in impacts to surface water. The 
most common influence to ground water in 
frozen soil results from disturbance of flow 
in the shallow active zone overlaying 
permafrost. This zone can be rendered 
impermeable by either compaction penetration 
of frost from the surface, or by growth of a 
frost bulb around the chilled pipe. Frost 
can penetrate because of alteration of 
surf ace thermal characteristics or because 
of operation of the pipe at below-freezing 
temperatures. Diversion of an aquifer would 
create a new ground-water flow pattern, 
which could surface and result in an icing, 
accelerated erosion, or diversion of surface 
flow. These alterations may in turn further 
affect the thermal regime and initiate more 
thermal degradation, causing negligible to 
moderate impacts, depending on the area 
affected. 

Impact caused by frost bulbs would be 
most noticeable on small, near surface 
aquifers which could become completely 
blocked, causing water to surface and 

'create icings in winter and new channel 
development in summer. Impacts would be 
negligible to moderate. 

Excavation for ditches and material 
sites could intercept shallow ground-water 
flaw and permeate bedding material in pipe 
ditches. These activities could create new 
subsurface drainage paths and dewater 
existing springs. They could also 
contribute to formation of surface icings. 
These same pipeline features could intercept 
surf ace flow and recharge ground-water 
aquifers in unfrozen areas which could cause 
depletion of surface water entering streams. 

Along much of the route, winter 
ground-water availability would be 
nonexistent or limited to unfrozen alluvium 
underlying major streams. Volume in the 
alluvium would be low, and there is no 
recharge during winter. 

Shallow ground water could be 
contaminated by accidental spills or leaks 
of fuel oils and other chemicals. Water 
quality could also be lessened by 
leakage from sewage collection and treatment 
facilities. Ground-water contamination 
during TAPS construction occurred often. 
For example, when the heating fuel oil lines 
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at Prospect leaked, resulting in 
ground-water contamination which later 
surfaced in a stream, the BLM required 
lining of storage areaso Also, there were 
reported spills of hydraulic oil, (highly 
toxic) and leaky sewage treatment plants at 
Cold Foot and Prospect9 These and other 
incidents caused ground-water 
contamination. Contamination would be long 
term because ground-water movement is slow. 
If ground-water contamination occurred, 
impacts would be minor to moderate. 

4.2.9.4 Other Direct Impacts 

Between Prudhoe Bay and Slope Mountain 
the major potential effect on surface water 
would be disruption of natural drainage 
paths in the Putuligayuk and Little 
Putuligayuk river basins by the work pad. 
Gravel mines proposed for the Sagavanirktok 
River terraces could, in concert with 
existing works, adversely alter surface 
waterflow and endanger TAPS river crossings 
and river training structures if not 
carefully located. Impacts include 
increased·risk of failure of existing 
pipelines, the need for more extensive 
maintenance of existing river training 
works, and possibly the need to construct 
new works. Each of these events could 
impact water quality and lead·to further 
stream changes. 

Relatively small hillside icings occur 
along Slope Mountain, and small stream 
icings occur on many of the streams crossed 
by the pipeline route. Icing sizes are 
limited by availability of ground water. 
Thermal disturbances could alter present 
icing patternso Minor impacts to roads and 
pads might occur in the vicinity of Slope 
Mountain. 

Pad and pipeline design must be 
carefully coordinated with adjacent 
structures to prevent either excessive 
erosion or deposition. A steep-sided slope 
of active alluvial fans runs from the West 
Fork Atigun River to the base of Chandalar 
Shelf. Such fans are subject to frequent 
channel diversions during floods as a result 
of rapid aggradation. Channels an the fan 
scour as they adjust their bed to new grade 
as the result of erosion of the toe of the 
fan by receiving waters. Relatively small 
snow avalanches and debris flows could 
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occasionally block roads and pads and might 
damage above-ground structures. Avalanche 
releases could be aggravated by construction 
activities and could endanger personnel and 
other properties. Alluvial fans and the 
thawed gravels below Atigun Pass and the 
Chandalar River provide limited sources of 
ground water that do surface to form massive 
icings. Creation of new or larger icings in 
streams near the 13 miles proximate to the 
authorized ANGTS right-of-way on both sides 
of Atigun Pass could divert streams and has 
the potential to impact TAPS, the Dalton 
Highway, authorized ANGTS, and proposed 
TAGS. Depending on volume and location, 
impacts could range from negligible to 
moderate. 

From the base of Chandalar Shelf to 
South Fork of the Koyukuk River the 
alignment would be located adjacent to the 
floodplains of the Dietrich and Middle Fork 
Koyukuk rivers. These streams are braided, 
are generally aggrading, ice severely, and 
are subject to rapid diversion. Winter 
icing levels frequently exceed normal 
open-water flood levels. Diversions could 
be caused by instream works that alter flow. 
patterns, such as construction of river 
training structures, roads, or by disruption 
of winter flow patterns which causes 
icings. Impacts would be those discussed 
above. Much of the remaining alignment 
would be located on active alluvial fans 
tributary to the Dietrich and Koyukuk 
rivers. Channels on these fans are unstable 
and subject to rapid diversion and scour. 
Alteration of these minor streams by TAGS 
could cause minor impacts to adjacent 
pipelines and the highway. The crossings of 
the two forks of Bonanza Creek present a 
risk of causing a diversion. Most of the 
streams crossed tend to ice severely in the 
winter. Creation of new icings could cause 
diversions or inundate existing facilities. 
Limited supplies of shallow ground water 
tend to exist in the unfTazen valleys. 
Alteration of the thermal regime could 
create new icings or relocate existing 
icings and thus affect the existing pipeline 
or roads. 

The Yukon River bridge would span the 
entire river with only one instream pier. 
When completed the bridge would have minimal 
permanent impact on the stream. 
Construction of the instream pier would 
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introduce some silt into the stream and 
would present a risk of contamination from 
construction-related oil spills. When 
completed, the bridge should reduce existing 
tendencies for ice.jams at the downstream 
highway bridge because it would presplit the 
ice sheet. 

Unanticipated geotechnical conditions 
such u occurred in construction or the 
'!'A.PS/Dal ton Highway. bridge across the Yukon 
River could beencountered during the 
construction or the pier four foundation of 
the YU.Icon R.1 ver Bridge.. 'I'he11e conditions 
did not pose a rat:al rlaJit for the 
'!'A.PS/Dalton Highway bridge, and only 
required. modification or the pier foundation 
in order to accommodate the fracture 
bedrock. YPC intends to conduct a detailed 
field investigation that includes core 
drillinq and testing at the pipeline bridge 
pier location. Design or the 'l'AGS pier 
foundation would then be based on evaluation 
of the site specific conditions found by the 
field investigation. 

From the Yukon River to the Elliott 
Highway near Fairbanks the streams tend to 
be clear and free from suspended sediment. 
Slopes along the alignment tend to be steep, 
and soils are more erodible than in most 
areas. Ground water exists in valley 
alluvium and fractured bedrock. Icings are 
common in valleys and hillsides. The 
location and size of icings could change as 
the result of construction or as the result 
of operating a cold TAGS pipeline. These 
changed icings could affect the TAPS and 
authorized ANGTS or the highway, creating 
more surface flow which could develop into 
new or expand typical icing formation with 
the potential to adversely affect any 
structures in its path. Such impacts would 
be moderate. 

From the Elliott Highway near Fairbanks 
to Fort Greely the route lies in areas of 
soils that erode easily. Throughout this 
portion of the route, impacts to water 
quality would be minor, and changes in 
drainage paths caused by erosion would be of 
particular concern. 

From Fort Greely to Paxson Lake most 
streams crossed or paralleled by the 
pipeline route are glacial. Almost all of 
the tributaries of the Delta River are 
crossed on rapidly aggrading alluvial fans 
which could shift channels rapidly. 
Maintaining channels in existing locations 
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at highway crossings requires extensive 
maintenance~ The stability of an existing 
channel on a fan could be easily disrupted 
by construction, and resulting channei 
changes could impact TAPS and the state 
highway. The Delta River and Phelan Creek 
are rapidly aggrading braided rivers that 
tend to ice to high levels. Diversions are 
frequent. Icing levels sometimes exceed 
highway grades. These streams are subject 
to glacial outburst floods from the Gulkana 
Glacier. 

All of these facts combine to make this 
area particularly sensitive and difficult 
for pipeline construction. TAPS is 
protected by an extensive series of river 
training structures. Because of the 
proximity of proposed TAGS, impacts to 
adjoining property construction easily could 
occur. Effects from operating the pipline 
would be negligible. Because of the large 
natural bed load carried by streams in the 
area, effects from erosion on water quality 
would be minimal. The chief potential 
impact to ground water would be in altering 
icing patterns. Ground water from alluvial 
fans apparently surfaces as springs along 
the toe in the Delta River and Phelan Creek. 

Throughout much of the section between 
Paxson Lake and the Tonsina River the soils 
are ice rich, relatively warm, fine grained, 
and easily eroded. Sourdough, Willow, and 
Rock creeks tend to develop icings. There 
would, therefore, be a potential for 
diversion and accelerated erosion and 
consequent degradation of the existing 
high-quality water as a result of 
accelerated icings caused by TAGS. 

From the Tonsina River to the mouth of 
Keystone Canyon the alignment generally 
follows the valleys of the Little Tonsina, 
Tiekel, Tsina, and Lowe rivers through the 
Chugach Mountains. Stream valleys tend to 
have narrow floodplains and in many places 
are constricted by the existing highway or 
TAPS pipeline. Construction of the TAGS 
pipeline would further constrict the 
floodplains and could create changes in the 
stream that might affect existing 
facilities. This would be a particular 
concern in the Tsina and Lowe river 
valleys. The route crosses several very 
active alluvial fans which could aggrade 
rapidly during large floods. 

From Keystone Canyon to Anderson Bay, 
the route crosses several very steep active 

4-54 

streams with beds of shallow alluvium over 
bedrock except on acttve fans near 
tidewater. Diversions on fans, caused 
either by constructed works or by deposition 
of sediment, are possible. These diversions 
could damage existing facilities. 

4.2.9.5 Summary 

Construction of TAGS would cause a wide 
range of impacts to both the surface and 
subsurface waters along the route. All of 
these impacts would be minimized by 
application of the mitigating measures 
described in the Project Description and by 
special conditions in various required 
permits issued by regulatory agencies. Due 
to these mitigation measures, the 
impacts for TAGS would be reduced from 
that identified for El Paso (FPC 1976a, p. 
II-371) and ANGTS (FPC 1976b, p. 362). 
Impacts consist of changes in stream 
geometry, introduction of sediment and 
pollutants, diversions of subsurface water 
flow, formation of frost bulb, aufeis 
formation, and depletion of water supplies. 
These impacts to water resources would, 
depending on the locations.and nature.of 
existing conditions, cause minor to moderate 
impacts and in turn affect other resource 
values and possibly property and habitat 
value both up- and downstream of the TAGS. 
Impacts caused by TAGS would be very similar 
to and frequently cumulative with those 
created by TAPS and the state highway system 
or postulated for authorized ANGTS and El 
Paso. 

4.2.10 Marine Environment 

4.2.10.l Introduction 

Six general causes of impacts on the 
marine environment and potentially on marine 
biota that could be expected to result from 
the TAGS project: 

Construction and presence of the LNG 
terminal and appurtenant structures; 

Liquid effluent discharges to marine 
waters; 

LNG and oil lost during storage, 
transfer, or shipping; 
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Facility operations and the e£fects 
or increased tanker traffic on marine 
mammals and birds related.to disturbance; 

Increased use of the area by 
recreational and commercial fishermen; 

Increased human population and ancillary 
developments on the marine and adjacent 
terrestrial habitats. 

4.2.10.2 Impacts from Construction of LNG 
Terminal Facilities 

Impacts from construction of the LNG 
plant, terminal, and appurtenant facilities 
would be largely those from fill operations 
(see Figure 2.2.1-5). The LNG plant and 
terminal property site would occupy 
approximately 5 percent of the Port Valdez 
shoreline. This area would be modified or 
occupied for the life of the project. The 
most significant physical change to the 
nearshore area would be lhe placement of 
fill on approximately 100 acres of littoral 
or sublittoral sea floor in the area 
immediately offshore of Anderson Bay and the 
adjacent plant site. 

There would be a small net loss of 
subtidal benthic habitat and an even smaller 
loss of intertidal habitat. Data from 
available studies (Feder and Matheke 1980; 
Feder 1983; Valdez CDD, l986J indicate 
that dominant forms to be lost would be 
invertebrates, mainly small polychaete worms 
and bivalve molluscs, living in the 
substrate. The species composition, numbers 
of species, and organism densities at 
sampling stations close to Anderson Bay were 
similar to most other sample stations in 
western Port Valdez. 

These data suggest that soft substrate 
benthic habitat that would be covered by 
TAGS project fill contains no unique 
organisms or unusually high population 
densities and is, in fact, characteristic of 
more than 30 percent of the subtidal habitat 
of Port Valdez. The Port Valdez shallow 
subtidal benthos has not been considered to 
be a limiting factor as a food source to 
higher organisms such as fish, birds, or 
marine mammals. The loss of 100 acres of 
benthic habitat would be a minor project 
impact since it would have minimal effect to 
higher forms that feed on benthic 
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invertebrates. Any hard substrates that 
might be covered would reduce the amount of 
algal substrate available for deposition of 
eggs by spawning herring. In the context of 
the low total amount of substrate that might 
be affected, impacts would be moderate. 

During construction of the plant and 
terminal facilities, there would be 
localized increases in sediment suspended in 
the water column and rates of sedimentation 
in nearshore area. In the context of 
excessively high sedimentation rates from 
river and stream discharges during the 
sunmer months when construction would be 
taking place, the localized increase would 
probably be negligible. Because, in 
general, the sediments of Port Valdez are 
uncontaminated from industrial wastes and 
low in organic matter (Feder et al. 1973; 
Hood et al. 1973; Shaw 1980), problems such 
as toxicity, chemical oxygen demand, or 
hydrogen sulfide release would not be 
anticipated, and overall dredging impact 
would be minor. 

The presence of the terminal facilities 
and associated fill material would not be 
expected to cause any appreciable alteration 
in tidal flow, circulation, or deposition 
patterns. 

4.2.10.3 Effluent Discharges 

The proposed LNG plant and marine 
terminal facility would include both primary 
and secondary treatment of wastes prior to 
their discharge into Port Valdez as shoP11J 
in Figure 2.6.3. An oil/water separator 
would be used to remove floatable oils and 
grease and potentially settleable solids. 
Sludges and skinrnings would be incinerated 
and the water effluent piped into a 
secondary treatment system, probably 
incorporating biological removal of 
dissolved organic and inorganic wastes, 
followed by settling of solids. A 
disinfectant treatment, such as ozonation, 
chlorination, or ultraviolet light, could 
also be incorporated into the treatment 
process if necessary. Total volumes have 
not been estimated but are low relative to 
industrial and port facilities that include 
process wastewaters and/or treated oily 
ballast water. . 

Specific aspects of system design and 
discharge location would be developed as the 
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project proceeds into design and would be 
subject to federal and state regulations 
through National Pollution Discharge 
Elimination System (NPDES) permitting and 
state water quality certification 
processes. The possible discharges of 
petroleum hydrocarbons to the marine 
environment from the Alyeska Marine 
Terminal, currently ~nder study by the EPA, 
has been associated with the effluent from 
the facility's oily ballast treatment 
system~ LNG tankers serving the TAGS 
terminal would have ballast water separated 
from the LN~ storage compartments and, thus, 
do not have the potential for a similar 
discharge problem. 

Treated combined wastewater would be 
expected to have parameters with the general 
maximum concentrations shown in Table 
4.2.10-1.. 

Table 4.,2.10-1 
Anticipated Combineda Waste

water Treated Effluent Quality 

BOD 
coo 
Suspended Solids 
Metals 
Nitrogen 
(as total N) 
Phosphorus 
(as total P) 
Chloridesb 
Oil and Grease 

Bacteria 

(Source - YPC) 

30 mg/l 
80 mg/l 
30 mg/l 
Trace 

30 mg/l 

8 mg/l 
50 - 80 mg/l 

Low enough to not cause a 
sheen upon discharge 

Less than 200 fecal 
coliform colonJ.es per 
100 ml 

a Secondary treatment of combined domestic 
wastewater and treated oily wastewater. 

b Increase in chlorides with treatment if 
chlorination disinfection is used. 

Receiving waters are large and deep and 
have a relatively high estimated flushing 
rate, as represented by the large tidal 
prism (approximately 26 percent) and short 
residence time (about four to six weeks). 
Furthermore, the requirement for 
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specific federal and state regulatory review 
and approval for any discharges ensures that 
full analysis would be given to specific 
design features of a later stage in the 
project. Accordingly, potential impacts 
from a permitted, treated wastewater 
discharge are expected to be negligible. 

A major concern for the El Paso Gravina 
terminal focused on the 658,000 gallons per 
minute of heated waste water that would be 
discharged into the marine environment. 
That waste water would have created a major 
impact in Prince William Sound (FPC 1976b, 
p. Il-373). The Anderson Bay LNG facility 
for TAGS uses a different LNG process. That 
process requires no heated waste water 
discharge. Accordingly, the effect of the 
TAGS LNG plant is significantly less than 
that identified for the El Paso project. 

LNG tankers would process sanitary and 
other liquid wastes (including bilge wastes) 
at sea in accordance with U.S. Coast Guard 
standards. Because LNG tankers do not 
co-mingle LNG and ballast water, there would 
be no potential problem with discharge of 
oily ballast water. Ballast water 
discharged into the.marine waters of Alaska 
would be clean sea water and have negligible 
impact on marine water quality. 

4.2.10.4 Impacts from LNG or Oil Released 
into the Marine Environment 

The natural gas and liquefied natural 
gas would be the primary fuels used ta power 
the LNG plants and LNG tankers. Hydrocarbon 
spills other than LNG or natural gas would 
come from minor or chronic spills of 
lubricating oil and grease, fuel for tugs or 
other machinery, or during bunkering. The 
facility would operate with a fuel Spill 
Prevention Control and Countermeasure Plan 
and other discharge contingency plans as 
would be required. Such spills would be 
minimal and would most likely be contained 
within spill containment devices, such as 
diked walls or booms, specifically designed 
for that purpose. Impacts from such small 
spills are expected to be negligible. 

A spill of LNG such as from a tanker or 
pipeline rupture would be followed by 
freezing of virtually any material 
encountered by the LNG, as it draws heat 
from the environment, volatilizes, and 
disperses into the air. Organisms on or 
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near the surface of water or land that were 
in the direct path of the dispersing and 
vaporizing LNG would be expected to be 
killed due to freezing or asphyxia. No 
impact would be expected much below the 
water surface, and the gas would completely 
vaporize and disperse. Unless a major 
aggregation of birds of marine manmals 
happened to be in the path of the dispersing 
LNG, marine impacts generally would be 
expected to be localized and short-lived or 
minor. 

4.2.10.5 Impacts to Use of the Anderson Bay 
Nearshore Area by Corrmercial and 
Recreational Fishermen 

Both comme.rcial and sport fishing for 
salmon occur in Valdez Narrows and into Port 
Valdez through the vicinity of Anderson Bay 
(J. Brady, pers. comm.). The Solomon Gulch 
hatchery releases pink, coho and chum for 
commercial fisheries, and chinook in 
Anderson Bay for commercial fishing 
purposes. Construction timing and 
procedures could interfere with salmon 
return migration. 

The operation of the TAGS marine 
terminal would restrict use of the nearshore 
area by·recreational and con111ercial 
fishermen by excluding from use a restricted 
zone in the immediate vicinity of the docks, 
tankers, and mooring dolphins as well as 
a larger area during docking and berthing 
operations. The TAPS marine terminal had 
established by law a safety zone area within 
200 yards of TAPS facilities and within 200 
yards of tankers in transit or in port. 
Assuming that the U.S. Coast Guard 
establishes a similar restricted safety zone 
for the TAGS facilities as was done for 
TAPS, a nearshore area on the order of 200 
acres would be restricted from use by 
fishing vessels. Vessels are required to 
notify the Coast Guard Vessel Traffic Center 
(VTC) for permission to enter the safety 
zone. Construction activities would exclude 
both commercial and sport fishing in the 
immediate vicinity of offshore construction 
due to safety considerations. With the 
proposed configuration of facilities, there 
would be a limited area that is currently 
available to fishing that would become 
unavailable for the life of the facility. 
Due ta the small size of this area relative 
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to the total fishing area, this impact would 
be considered moderate. 

4.2.10.6 Imoacts of Disturbance to Marine 
Mammals and Birds 

The proposed facility would be located 
in an area with minimal direct use by marine 
or shorebirds or marine mammals (including 
seals, sea otters, and :sea lions) and . 
would cause little displac~ment or 
disturbance ta bird or marine mammal 
populations. The single bald eagle nesting 
area on the western shore of Anderson Bay 
would be well outside of the proposed 
330-foot buffer zone for developments 
(Valdez COO 1986) and should not be 
affected. Tanker passage through 
Hinchinbrook Entrance and on into Port 
Valdez would be via existing vessel traffic 
corridors, and because the operations would 
represent only an incremental increase over 
existing operating facilities, negligible 
impact disturbance to birds or marine 
mammals would be anticipated. 

4.2.10.7 Marine Impacts from .Increased Human 
Population and Ancillary Development 

The potential for increased disturbance 
of marine mammals and birds with increased 
human population exists but is not 
quantifiable. Should the project result in 
increased population and increased 
recreational uses, an.incremental increase 
of port use for pleasure boating and fishing 
probably would not create a disturbance 
problem with existing marine-associated 
wildlife because Port Valdez is so large. 
Narine .mammals are protected under the 
Narine Mammals Act 0£ 1912, as amended. 

4.2.10.8 Summary 

Impacts of the TAGS project on the 
marine environment would result from fill 
operations, construction, operation of the 
marine terminal, and aquatic discharges from 
the LNG plant. There would be direct loss 
of subtidal soft-substrate habitat and any 
hard substrate habitat that would be in the 
immediate project area. Organisms living on 
the sea floor in areas dredged or filled 
would be destroyed. Subtidal sediments in 
the vicinity of Anderson Bay are generally 
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characteristic of those for the entire 
western Port Valdez, so organisms and 
habitat loss would not be unique or 
particularly important to the system. 
Impact would be minor ta soft-substrate 
habitat and moderate if hard-substrate 
habitat were present. 

The LNG plant and marine terminal 
facility would have minimal impacts on 
recreational or co11111ercial fishing in Valdez 
Narrows and Port Valdez. There would be 
some area near Anderson Bay closed to 
recreational and cormnercial fishing during 
operation due to public safety zones, 
similar to that for the TAPS marine 
terminal. Permanent restricted safety zones 
would remove some portion of the nearshore 
area around the marine terminal from use for 
commercial or recreational fishing. Impact 
to fishing would be minor. 

Effluent discharges would be required to 
meet state and federal water quality 
requirements and would be subject to the 
NPOES permitting process. Treatment 
requirements, discharge characteristics, and 
contaminant levels would be considered and 
controlled through this process. In 
addition, Port Valdez has a good flushing 
rate, and there should be very limited 
potential for long- or short-term pollutant 
buildup. LNG tankers have segregated 
ballast tanks and do not have an oily water 
ballast discharge, so no impact is expected. 

Overall, project activities are not 
expected to greatly increase disturbance to 
marine mammals or birds, and impacts would 
be negligible. 

4.2.11 Fish Impacts 

4.2.11.l Introduction 

Studies related to the construction and 
monitoring of impacts related to the TAPS 
pipeline and authorized ANGTS have led to a 
fairly good understanding of the streams and 
lakes along the TAGS route, including fish 
species present, their life history and 
habitat use patterns, and construction and 
operation effects of a major pipelines along 
this corridor. Much more is known about 
anadromous fish streams than the others. 
Nevertheless, there is the potential for 
damage to occur to the fish resources along 
the proposed route during construction and 
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operation. The following discussion 
presents information on impacts to fish 
resources by major sources of those impacts 
and covers special circumstances. 

4.2.11.2 Stream Crossings 

The major potential impact to fish 
resources would be due ta the more than 
200 rish stream crossings for burying 
the gas pipeline and associated ti/Ork pad 
construction. Primary impacts would 
include temporary diversions, fluming, 
PUlllPing, or working in rlOflling water of 
the stream and resultant turbidity. Since 
ADP&G regulations require authorization £or 
.st.ream crossings, rish passage should be 
maintained unless apeci£ically authorized by 
ADP&G. Erosion, turbidity, and siltation 
are part of the natural cycle of physical 
changes occurring in both running waters and 
lakes along the route. Most streams·. and 
lakes and the organisms therein adjust to 
short-t:erm increases in the level of silt 
and turbidity; however, there would be 
problems when there is an abnormally high 
silt load, its duration is longer than 
normal, it occurs at an unusual time of the 
year (particularly winter in fish 
overwintering areas), or it is of a 
different type of sediment than the 
watershed is accustomed. Many project 
activities, including ti/Ork pad 
construction, also have the potential to 
increase the sediment load, thereby 
producing a variety of possible effects, 
including reduction of primary production, 
reduction in numbers and variety of benthic 
organisms, mortality to fish eggs or larvae, 
or interference with sight feeding (Hynes 
1970). Increased turbidity or siltation is 
seldom lethal to adult fish. 

Since there is so much variety in the 
chemical, physical, and biological 
characteristics of the streams and lakes 
along the route, each stream would be 
considered separately in regard to final 
engineering design of stream crossings, 
which would include environmental 
stipulations concerning those crossings. 
Table 3.2.11-l presents a list of the mose 
exceptionally productive rish streams 
crossed by TAGS, along with the species 
present and the most and least sensitive 
times for crossing. Prior to construction 
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each stream frequented by fish would 
require a specific stream crossing permit 
from ADF&G and would conform with state 
water quality standards as pertaining ta 
sediment discharge. There are no direct 
lake crossings anticipated, although some 
lakes would be affected by turbidity due to 
nearby access roads, stream crossings, or 
other construction activities. 

Streams have the capacity to recover 
from moderate amounts of siltation, both 
natural and man-induced. This recovery 
depends on velocity of flow, ambient 
clarity, and size of introduced particles. 
Sediments deposited into low-gradient 
st.ream reaches would produce long-term 
impacts. One of the worst effects of 
heavy siltation is the creation of a sill at 
the mouth of tributary streams that might 
last for years and dramatically reduce fish 
entry to the tributary. Temporary blockage 
or rerouting of the stream during 
construction has considerable impact 
potential but would be averted by selecting 
the construction period properly. As 
identified in Table 3.2.11-1, the critical 
periods in fish streams is identified and 
varies considerably along the length of the 
pipeline route. Impacts to fish 
overwintering areas would be moderate during 
construction and minor during operations. 

Siltation would not normally affect 
anadromous fish in the migratory streams but 
would greatly affect salmonids in their 
spawning and rearing areas. The increased 
turbidity and disturbance during 
construction of crossings would be extreme 
but typically local and temporary in nature 
with moderate impacts in the immediate 
vicinity of activity and as particulates 
settle out. There is some possibility of 
long-term siltation near unstable road cuts 
and thermokarsting areas. The impacts due 
to this type of erosion and siltation would 
be moderate for short periods until 
stabilization occurs; then it would be 
minor. Impacts during operation would also 
be minor. 

4.2.ll.3 Access Road Construction 

The construction of new gravel access 
roads to the construction area, borrow pits, 
and construction camps, would entail 
crossing many small streams. The primary 
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potential for impacts at stream crossings 
would be temporary blockage or channeling 
during construction and placing of 
culverts. Temporary bridges would be used 
over some water crossings. Blocking and 
changing of streams channels is virtually 
unavoidable but would typically occur during 
the least sensitive period and would be 
quite brief in most instances. 

Recent improvements, including steel 
culverts, heating and insulation of 
culverts, and deeper placement have greatly 
improved drainage and fish passage. Culvert 
placement and design have been poor in the 
past, especially on the North Slope with its 
shallow active layer and disperal of surface 
drainage patterns. Mitigation, which 
includes use of these improvements, would be 
utilized whenever necessary to ensure fish 
passage, and impacts would be moderate. 

Culverts can also change stream flow 
patterns. These conditions can impede fish 
passage. As proposed by YPC, design 
criteria that can mitigate this situation 
would be used to ensure that flaw gradient 
in the culvert does not impede passage of 
small fish and that the bottom lip of the 
culvert is always. below the wate~ surface at 
the downstream end. With appropriate 
designs, impacts to fish passage would be 
minor. 

4.2.11.4 Borrow Sites 

Some dewatering and disruption of 
subsurface-flow would affect stream 
hydrology, especially during overwintering 
and in dry periods. Normally. borrow pits 
would be located on the terrace above and 
berms constructed between the borrow pit and 
the active streambed, resulting in only 
minor impacts during construction. 

Construction in the larger river 
floodplains or access roads to the 
construction site or borrow pits has some 
impact potential and might result in 
washouts, increased sedimentation, and 
stream channelization. This would most 
likely occur on the upper Sagavanirktok 
River and in the Atigun, Dietrich, Delta, 
and Koyukuk river floodplains and the west 
side Galbraith Lake route. Construction 
would typically occur in these areas during 
periods when they are frozen, which would 
reduce but not eliminate the potential 
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impact. However, where fish overwintering 
areas occur, these activities could increase 
stress on fish and result in localized fish 
kill and possible loss of overwintering 
population. Impact would be severe to any 
fish populations impacted in this manner, 
and.overall impact would depend on the size 
of affected populations and number of other 
overwintering areas in the vicinity. 
Impacts from borrow sites would be moderate 
during construction and minor during the 
postconstruction period. 

4.2.11.5 Other Impacts 

The potential for the spill of fuel from 
tanker trucks, diesel storage tanks, or 
large equipment into surf ace water bodies 
always exists. Such spills are usually 
small but common on construction sites. Due 
to the large number of streams crossed by 
access roads and the buried pipeline, there 
would very likely be some spills into 
watersheds during construction. Such spills 
would be irrmediately controlled and cleaned 
up, but there may be local impacts, 
especially to bottom fauna and sensitive 
fish life stages. Based upon the general 
operational plans in force for the past 
several years in Alaska, it is probable that 
impacts resulting from equipment or oil tank 
spills would be moderate in the inrnediate 
vicinity of spill containment. 

Buried stream crossings of chilled gas 
pipelines would possibly cause frost bulbs 
to form. These frost bulbs could result in 
downstream aufeis formation, possible 
blockage of flow for long periods of time, 
unusually severe flooding during breakup, 
and loss of critical fish overwintering and 
spawning habitat. Fish migration routes 
could be affected as well as springs which 
maintain spawning beds and produce essential 
overwintering habitat. To prevent those 
impacts, TAGS has proposed mitigation, such 
as temperature controls of the pipeline or 
the pipe buried deep enough so that the 
chance of frost bulb formation is minimal. 
Proper placement of buried pipelines and 
timing of construction in sensitive fish 
streams would minimize impacts to sensitive 
areas. Accordingly, impacts would be minor. 

The presence of more people and better 
access would result in increased pressure on 
catchable fish resources by sport, 
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subsistence, and personal use fishermen. 
For indigenous species this would result in 
selective removal of the larger fish and 
loss of the more desirable species from 
accessible locations. In areas such as the 
North Slope, where fish are slow growing and 
have reduced reproductive capacity, this 
would be a significant local effect. 
Reduced size and numbers of desirable 
species has already occurred in accessible 
areas near the haul road system, and 
recently (1987) Paxson and Sunrnit lakes near 
the Richardson Highway have been closed to 
winter fishing due to reduced spawning 
populations of burbot and lake trout. 

River training structures would be 
installed at some crossings to prevent 
washouts or excessive siltation. These 
structures would channel the stream and 
increase the flow velocity in these 
sections, possibly resulting in reduction of 
rearing habitat, impeding upstream 
migration, and accelerating downstream 
movement by semiplanktonic life stages of 
fish. This might result in reduced survival 
rates for young salmonids. Location of 
these structures would be carefully 
considered before emplacement. Both USACE 
and AOF&G must permit such structures, and 
they would typically not be installed in 
highly productive and sensitive fish 
streams. The impacts would be minor. 

Other possible sources of impacts 
include water withdrawal from overwintering 
areas in lakes and deep pools in rivers, 
for winter ice road construction, and 
various types of activities in watersheds 
and floodplains such as airstrips, disposal 
pits in conjunction with .mineral material 
operations, camps for construction 
personnel, and compressor stations. None of 
these would have high impact potential, 
given appropriate design and construction 
techniques proposed by ~AGS, the 
adherence to state and federal regulations 
regarding construction in floodplains, and 
the State restriction on the w1t:hdra.wal of 
water from anadromows fish overwintering 
areaa wh:tcb would result in f 1sb mortali t.y D 

Several especially sensitive streams 
must be crossed or otherwise disturbed 
(e.g., the Galbraith Lake ACEC overwintering 
fish habitat, and the Jim River area near 
Milepost 270 where fish overwinter, salmon 
spawn and rear, and there is excellent 
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grayling fishing). Other sensitive areas 
include an elevated crossing at Solomon 
Gulch Creek, with its private salmon 
hatchery, several pristine salmon and 
steelhead streams such as the Gulkana, 
Little and upper Little Tonsina rivers, and 
major fish-producing rivers or recreation 
areas such as the south Fork Koyukuk, 
Yukon, CbatanJ.Jca, Chena, and. Saleha 
rivers. These areas would be moderately 
impacted. The existing and planned 
egg-taking and spawning facilities near the 
Gulkana River crossing would also be 
potentially affected. Canyon Slough is one 
of the many clearwater salmon spawning areas 
on the Lowe River system which could be 
moderately impacted during construction. 

Highly sensitive fish overwintering 
areas potentially would be affected by all 
the previously mentioned activities. These 
areas would be avoided and protected to the 
extent necessary. Most important 
overwintering areas are known, and stream 
crossings would be planned and engineered 
according to state-of-the-art technology. 
Water would not be withdrawn from fish 
overwintering areas. water withdrawal from 
all fish streams would be designed to 
prevent impingement or entrainment of 
larval fish. · Impacts to these sensitive 
areas would probably be moderate during 
construction and minor during operation. 

4.2.ll.6 Summary 

Most impacts to local and regional 
fish populations could be prevented 
or avoided using state-of-the-art arctic 
pipeline engineering and construction 
techniques and by constructing during the 
least sensitive period. Other possible 
effects could be reduced by utilizing 
appropriate resource management techniques, 
such as restricting access and fish catch 
size and limits and providing for permanent 
catch and release fisheries near popular 
access points. This would be up to ·state 
agencies to implement. 

Construction and operation would result 
in localized and moderate short-term effects 
ta the fish populations. There is no 
indication that anadromous fish populations 
would be significantly decreased. The 
construction impacts for TAGS would be less 
than those identified for El Paso, ANGTS and 
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the Sales Gas Conditioning Plant since 
generally the mineral extraction would not 
be from active water bodies (FPC 1976a, p. 
II-371). 

There are no threatened or endangered 
fish species in Alaska. 

4.2.12 Vegetation and Wetlands 

4.2.12.l Introduction 

The impacts of the proposed TAGS project 
an vegetation and wetlands would be diverse 
and vary considerably in extent, severity, 
and duration throughout and, to some extent, 
beyond the life of the project. Although it 
is difficult to quantify such impacts, 
experience gained during TAPS construction 
and operation would prove invaluable in 
anticipating and preventing or mitigating 
many TAGS impacts. In this regard, useful 
discussions and recommendations concerning 
problems encountered during pipeline 
construction and operation have been 
presented by FPC (1976a), Burger and Swenson 
(1977), Pamplin (1979), Brown and Berg 
(1980), Markon (1980), the U.S. General 
Accounting Office (1981), and Woodward-Clyde 
Cunsultants (1980) among o'thers, and are 
incorporated by reference in this.subsection. 

The USACE developed a strategy for 
processing the TAGS authorization for the 
discharge of dredging or fill 
material as described in Subsection 
1.11. This strategy identifies a tiered 
approach to the permit application process. 
The first tier for which the initial 
approval/disapproval would be received, 
would be satisfied by the generic 
information contained in this EIS. This 
would come in the farm of special conditions 
that YPC would have to address during the 
second tier. A proposed list of special 
conditions is found in Appendix M. However> 
for the site-specific approval during the 
second tier, detailed identification and 
characterization would be required for 
disposal of fill into wetlands and other 
USACE regulated water bodies so that 
site-specific mitigation could be applied. 
Mitigation would be determined by the value 
and importance of wetlands impacted or 
lost. With this approach, the USACE and 
resource agencies would focus their review 
and evaluation on the design and major 
alignment alternatives in the first tier and 
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later address the localized impacts to 
specific wetlands in the second tier. No 
authorizations to begin work would be 
granted until the second tier. 

The activities associated with the 
proposed project would be categorized as 
follows: construction, rehabilitation and 
revegetation, and. operation. 

The impacts anticipated from the project 
are considered under combinations of these 
headings. 

4.2.12.2 Construction Impacts 

The preconstruction and construction 
phases of the proposed project are 
considered together because of the 
similarity of activities involved, although 
most of the impacts discussed would occur 
during construction. Due to the magnitude 
of the construction effort and the number of 
people involved, this phase would have the 
greatest impact on vegetation along and 
adjacent to the proposed route. The total 
area directly disturbed would be 
approximately 22,910 acres for the entire 
TAGS projecto Although detailed estimates 
of the magnitude of direct impacts on 
specific habitat types are not yet available 
for TAGS, the areas affected would be 
similar to those affected by TAPS. 
Approximately 59 percent (about 16,200 
acres) of the total TAPS area directly 
affected by that project (excluding the 
Dalton Highway) consisted of wetland 
habitats, including wet-meadow tundra, 
tussock tundra, bogs, marshes (Pamplin 
1979), riparian willow, approximately 
one-half of spruce woodlands, and 
unvegetated floodplains. 

The primary impact would be the direct 
removal of vegetation during preparation of 
the right-of-way through clearing, grading, 
and gravel placement. The total amount of 
ground area disturbed just along the 
pipeline working right-of-way during this 
phase is estimated at 14,473 acres. Based 
on the area affected by the TAPS work pad 
(Pamplin 1979), approximately 47 percent of 
the area of the TAGS right-of-way would be 
expected to directly affect wetlands. 
Wetlands were affected more by TAPS workpad 
and Dalton Highway construction than by any 
other activities (Pamplin 1979). Disruption 
and compaction of the organic surface layers 
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of vegetation would lead to increases in the 
depth of the active (seasonal thaw) layer. 

The extent of active-layer increase 
would depend on vegetation type, soil 
characteristics, intensity of disturbance, 
and season (FPC 1976a). In areas of 
ice-rich permafrost, destruction or 
disruption of the insulating vegetative 
layer would lead to thaw settlement, 
slumping on slopes, and ponding (How 1974), 
making reestablishment of vegetation 
difficult. Removal of the forest canopy 
would also lead to moderate increases in 
active-layer thickness and in changes in 
species composition due to elevated levels 
of insulation of the forest floor. 

Vegetation killed, injured, or weakened 
in forested areas by construction activities 
could provide favorable breeding conditions 
for insects, such as the spruce bark beetle, 
and disease organisms that could spread to 
adjacent unaffected vegetation (FPC 1976b h 
although this impact is expected to be 
minor. Appropriate disposal of slash piles 
through immediate mulching or controlled 
burning wpuld further reduce this potential 
impact. 

Where conditions favor the use of 
snow/ice work pads and roads, impacts on 
vegetation would be less severe than 
elsewhere because no grading or gravel 
placement would be necessary. Nevertheless, 
negative impacts would occur, primarily in 
arctic tundra wetlands. Those impacts would 
include compaction of the organic layer, 
reduction of microtopography, reduction in 
cover of vascular plants, and increases in 
thaw depth (Hernandez 1974; Brown and Berg 
1980). Brown and Berg (1980) indicated that 
the reduction in vascular species cover and 
increase in thaw depth might be relatively 
short-lived. Additional damage would be 
likely if low snowfall necessitated the 
collection of snow from large areas or the 
hauling of snow or water from distant 
sources (BLM 1976). This impact is expected 
ta be negligible to moderate depending on 
the terrain, snowfall, and amount of traffic. 

In addition to direct removal of 
vegetation along the right-of-way, the 
extraction of 33 million BCY of gravel and 
rock from material sites and the subsequent 
use of those materials in the construction 
of work pads, access roads, construction 
camps, compressor stations, storage yards, 
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and airstrips would result in substantial 
direct losses of vegetation. In this regard 
it is noteworthy that the area disturbed in 
developing material sites during the TAPS 
project construction (including the Dalton 
Highway) was significantly greater than was 
initially estimated (12,200 acres versus 
5,760 acres) (Pamplin 1979). Approximately 
29 percent of the surface area directly 
disturbed by TAPS material sites involved 
wetlands. This proportion would be lower 
during TAGS construction because of lower 
demand for gravel and greater attention 
to site selection to minimize destruction of 
wildlife habitat and wetlands in the arctic 
drainage area. 

Construction of the TAPS material sites, 
Dalton Highway, and work pad accounted for 
the majority of damage to terrestrial 
habitats by that project (Pamplin 1979). 
The extensive use to be made of existing 
gravel pads far the proposed TAGS facilities 
would mitigate a substantial portion of the 
adverse impacts expected from material 
extraction and placement. Adherence to 
recommended guidelines for gravel mining 
(Burger and Swenson 1977; Noodliard-Cl·yde 
consultants· 1980) would further mitigate 
adverse impacts. Nevertheless, the 
additional losses of vegetated habitats 
through these activities would constitute a 
major component of the expected impacts. 
Any loss of riparian willow habitat in 
arctic floodplains would potentially be 
disruptive in view of its high value as 
wildlife habitat and its limited occurrence 
(Hernandez 1974; Pamplin 1979). Impacts are 
expected to be moderate. 

The impoundment of water caused by the 
disruption and alteration of surface 
drainage patterns due soil compression; 
permafrost degradation;'trenching; 
erosion-control measures; grading; and 
gravel pad, access road, and pipeline mound 
construction would constitute major, though 
generally localized, impacts on vegetation 
and wetlands (FPC 1976b). Inhibition of 
cross-drainage would cause ponding and 
thermal.erosion. on the upslope side of 
linear gravel structures and gradual drying 
of habitats on the downslope side. 

Both types of impact would result in 
changes in species composition over the long 
term and in direct mortality of some plants 
in the short term (Hernandez 1974). Gully 
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erosion downslope, induced by the 
concentration of flow through culverts onto 
ice-rich soils not previously subjected to 
such flow, would also occur in some areas 
(Brown and Berg 1980). Ponding problems 
would be exacerbated by clogging of culverts 
through icing and road-maintenance 
activities. Careful attention to terrain 
and drainage features in the placement of 
culverts and low-water crossings, coupled 
with proper maintenance, would mitigate same 
of these impacts. However, alteration of 
drainage patterns would constitute a 
principal construction-related impact on the 
vegetation communities and wetlands along 
the proposed route, particularly on the 
coastal plain. The overall impact is 
expected to be minor to moderate, depending 
on topography. 

Oust fallout from vehicular traffic on 
gravel roads would occur throughout the life 
of the proposed project but would 
undoubtedly peak during the construction 
phase. This impact would be most noticeable 
along the Dalton Highway. Studies along the 
Dalton Highway have demonstrated that some 
plant species, especially certain mosses and 
lichens, are sensitive to road dust, and a. 
few· species appear to r~spond positively to 
it (Everett 1980; Alexander and Van Cleve 
1983). Thus, some changes in species 
composition near gravel roads would be 
anticipated. In addition, the accumulation 
of dust on the snow within 100 to 300 feet 
of heavily traveled roads causes early snow 
melt (Everett 1980), which accelerates the 
chronology of growth of plants near the road 
by perhaps as much as two to three weeks. 
On the other hand, the chronology of plant 
growth would be delayed in areas where 
snowdrifts persist in spring as a result of 
snow accumulation along access roads and 
near project structures. 

Accidental spills and leaks of toxic 
fluids such as fuels and antifreezes would 
occur throughout the life of the project but 
would be most likely during construction. 
The direct impact on vegetation would be 
considerable in localized areas and would 
vary according to the amount spilled, the 
terrain, and the season of the year (EEI 
1977). Such spills would be especially 
serious in riparian zones and wetlands. 
Careful construction practices would reduce 
the frequency and size of spills, and 
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appropriate cleanup would reduce the impacts 
on vegetation. This impact is expected to 
be minor for the occurrence of small spills 
and moderate to major in the unlikely event 
that a large spill should occur. 

Fire would increase along the proposed 
route as a result of the operation of 
construction and incineration equipment, the 
use of flammable materials, and the 
carelessness of smokers (FPC l976b). 
Although management agencies no longer view 
fire as being necessarily detrimental to 
wildlife habitat values and often increases 
habitat value by regrowth of forage species, 
it would constitute a direct, dramatic 
impact on vegetation along the route that 
would add to the incidence of naturally 
occurring wildfires. On the other hand, the 
cleared right-of-way would function as a 
firebreak and would allow access for 
fire-fighting equipment if suppression was 
deemed necessary. The incidence of fires 
related to the TAPS project was negligible. 
Likewise, this impact is expected to be 
negligible for the TAGS project. 

4.2.12.3 Rehabilitation and Revegetatian 

After construction, disturbed areas 
would be rehabilitated in accordance with an 
approved plan. This would include the 
stabilization of bare soil by mechanical 
means or physical structures and the 
reestablishment of vegetation. The primary 
goals of such efforts are the reduction of 
both hydraulic and thermal erasion and the 
maintenance of slope stability (Hernandez 
1974). A related goal is reduction of the 
aesthetic impacts of such a large-scale 
project. Rehabilitation and revegetation of 
disturbed areas are thus important measures 
for mitigating the major impacts to scenic 
quality and the minor loss of available 
foraging habitat. 

Although revegetation in past projects 
has primarily involved the use of 
"domesticated" species of grasses, emphasis 
is now being placed on the use of native 
species. The use of species developed from 
indigenous stocks is preferred because they 
are better adapted to the environmental 
conditions along the route and would not 
create the potential problems associated 
with introducing exotic species into 
adjacent ecosystems. The species selected 
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should be compatible with the climatic 
conditions prevailing along those portions 
of the route in which they are to be seeded 
(Johnson 1980, 1981; Alexander and Van Cleve 
1983). ·In areas not prone to wind or water 
erosion, YPC proposes to encourage native 
revegetation through appropriate soil 
preparation, thus allowing the areas to 
return to near-preconstruction conditions. 
This approach, which relies heavily upon the 
10 year results of TAPS construction and 
operation, 'and would result in slow 
initial revegetation, was approved for use 
by authorized ANGTS so that there would be 
less modification to the natural ecosystems. 

4.2.12.4 Impacts of Project Operation 

The transition from construction to 
operation and maintenance of the proposed 
project would cause a substantial decrease 
in the amount of area disturbed directly and 
in the amount of project-associated activity 
affecting vegetation along the route. It is 
estimated that the total area taken out of 
production for the life of the project 
following mitigation of temporary use 
construction areas would be 8,119 acres, of 
which 5,114 acres would be along the 
operational right-of-way, and 1,740 acres 
would involve material sites and site-access 
roads for maintenance purposes. The 
proportion of wetland areas affected would 
be approximately the same as that affected 
during the construction phase. 

Continuing alteration of drainage 
patterns would constitute the major impact 
on vegetation communities, particularly 
wetlands, during the operational phase of 
the proposed project. In addition ta the 
impacts from disruption of surface drainage 
already described, frost-bulb formation and 
freezing of granular fill around the chilled 
pipeline would impede subsurface drainage 
across the proposed route. The specific 
impacts of this phenomenon would vary among 
vegetation communities, but the general 
effects would include saturation and 
flooding of substrates upslope from the 
pipeline, causing drowning of some plants 
and increased drainage and drying of 
substrates downslope. These impacts would 
be greatest in wetlands and would cause 
changes in species composition and abundance 
(Hernandez 1974; FPC 1976a), effects similar 
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to those described for impoundments 
(Subsection 4.2.12.2). Cooling of the soils 
directly above the chilled pipe would lead 
to a decrease in thaw depth, affecting root 
penetration and growing-season length, and 
possibly interfering with revegetatlon 
efforts. 

Gas flowing through the proposed 
pipeline would be chilled only through 
Compressor Station 8. Thus, permafrost 
degradation could potentially be accelerated 
in boggy wetlands of the Copper River basin 
where pipeline temperatures rise above 32 
degrees through the combined effects of 
thermal and hydraulic erosion along the 
pipeline route. Subsequent disuption of 
both surface and subsurface drainage would 
cause the impacts on vegetation already 
described (upslope flooding, downslope 
drying, altered species composition). 

A direct impact on vegetation during the 
operational life of the project would result 
from maintenance of the right-of-way, albeit 
at reduced width. The removal of invading 
shrubs and trees to permit pipeline 
surveillance, maintenance, and repair would 
maintain the vegetation on the right-of-way 
in a stage of early succession except in 
tundra (FPC 1976a). The infrequent 
occurrence of this type of maintenance is 
expected to have a minor impact. 

Emergency repairs ta the pipeline system 
would have the potential to cause 
significant local impacts, depending on 
community type and season of the year. The 
need to use all-terrain vehicles (even 
low-ground-pressure varieties) during summer 
in permafrost-rich areas would cause the 
greatest impacts, primarily through 
compaction of the vegetation and organic 
layer and corresponding increases in thaw 
depth (FPC 1976a). 

Operation of compressor stations are 
unlikely to affect adjacent aquatic 
vegetation and wetlands through discharge of 
effluents or leaching of toxic substances 
from landfills or disposal sites. TAPS pump 
stations have been issued permits by AOEC to 
discharge sewage effluent, and past practice 
has been to both vaporize the effluent and 
to discharge offsite (Dietrick, pers. 
conm., 1981). ADEC has also issued 
permits for the disposal of ash and residue 
for the incineration of sewage sludge and 
refuge at the pump stations. Toxic or 
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eutrophying effects of such practices on 
adjacent terrestrial or aquatic ecosystems 
have not been monitored or documented. 
Impacts from such practices would likely be 
negligible or minor. Appropriate sewage 
treatment and sludge-disposal techniques as 
proposed by YPC would reduce impacts to a 
negligible or minor level. 

Emissions, particularly of sulfur oxides 
from compressor station operations, have 
been identified as having the potential to 
reduce lichen growth in localized areas 
where air stagnation is common in winter, 
such as in the Yukon River drainage area 
(BLM 1976, p. 485). Effects of such impacts 
have not been documented in Alaska. 
Emission levels at the compressor stations 
are expected to be low and to have minor 
impact on adjacent lichens. 

4.2.12.5 Summary 

The primary impact on vegetation and 
wetlands during construction of the proposed 
project would be the direct mortality of 
vegetation on the estimated 22,910 acres 
that would be affected by material 
extraction, pipeline placement, and related 
structures. Natural revegetation would 
ultimately reduce impacts to some extent, 
and the amount of area directly disturbed 
during the operation phase would. decrease to 
an estimated 8,119 acres. This loss 
represents an adverse impact that cannot be 
avoided. The severity would be moderate to 
minor in the area of the right-of-way, 
material sites, and facilities, and of 
short- or long-term duration, depending on 
the vegetation communities traversed and the 
success of postconstruction rehabilitation. 

Disruption and alteration of local 
drainage patterns during both construction 
and operation would cause upslope flooding 
and downslope drying, in some areas 
resulting in the direct mortality of some 
plants in the short-term and in changes in 
species composition over the long-term 
period. Impoundments would in most cases 
change the character of the existing wetland 
in which they occur, but in some instances 
create new wetlands. 

A variety of other impacts would occur 
from the use of winter roads and work pads, 
accidental spills and fires, dust fallout, 
revegetation and right-of-way maintenance, 
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emergency repairs, effluents, and emissions, 
but those impacts would primarily be minor 
to negligible in severity. In some cases, 
however, the impacts of spills, fires, and 
dust fallout could cause moderate 
(long-term) local changes in species 
composition. There would be some positive 
impacts due to clearing of mature timber, 
fire, and natural revegetation by shrubs 
such as willows. In many areas of the 
southern part of the route, this would 
improve moose forage. 

The effects for the ANGTS also showed 
that reinvasion of natural species would 
require many years and there would be areas 
of wet and dry vegetation (FPC l976b, p. 
362). 

4.2.13 Wildlife 

4.2.13.l Introduction 

In general the range and magnitude of 
specific impacts would be proportional to 
the diversity of wildlife habitats traversed 
by the proposed route. Becaus·e the TAGS 
route would parallel the TAPS and approved 
ANGTS routes and involve a similar level of 
construction effort and associated effects, 
adverse impacts on wildlife due to habitat 
loss and human activity would be expected. 
Note, however, that the proposed buried 
pipeline would avoid a major impact issue 
that resulted from elevating much of the 
TAPS pipeline, namely, the need for special 
large-ma111t1al crossing structures during the 
operational phase of that project. 

Based on the knowledge gained from 
developments in Alaska and Canada, including 
TAPS, the predicted impacts of the proposed 
project on wildlife can be grouped into six 
interrelated categories: 

Direct mortality from collisions with 
vehicles and facilities, shooting 
(hunting and destruction of nuisance 
animals), and stress (exhaustion) from 
deliberate harassment; 

Passive or active disturbance caused by 
human activities, especially during 
critical periods or seasons (calving, 
denning, nesting, breeding, winter); 
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Indirect loss of habitat through 
displacement of animals or disruption of 
movements and migrations; 

Direct habitat loss through physical 
alteration; 

Attraction to artificial food sources; 
and 

Contact with and contamination of food 
by pollutants, especially fuel and oil 
spills. 

These impacts would occur during both the 
construction and operation phases of the 
proposed project. However, for all 
categories, the magnitude of impacts would 
be greater during construction than during 
operation due to the much higher levels of 
human activity and the amount of area 
disturbed during the former phase. 

More detailed discussions of these 
impacts are presented by Calef (1974), 
Jacobson (1974), Kucera (1976), Klein and 
Hemning (1977), Klein (1979), Douglass et 
al. (1980), Bliss and Klein (1981), and 
Hanley et al. (1981). The following 
discussions focus specifically on the 
predicted impacts on large mammals and bird 
species during both the construction and 
operational phases of the proposed project. 
Table 3.2.13-1 presents a list of specific. 
areas considered to be sensitive for these 
species. 

4.2.13.2 Large Mammals 

4.2.13.2.l Caribou 

The proposed TAGS route would traverse 
the ranges and affect several different 
caribou herds in various ways, depending on 
the season and geographic area. The 
greatest impacts would be experienced by 
caribou of the Central Arctic Herd (CAH), 
whose year-round range is transected by the 
route, and. the Nelchina Herd, whose 
winter range would be crossed by the route. 
The Nelchina Herd migrates across the 
proposed route in both spring and fall. 
Minor to negligible effects would be 
experienced by caribou from the Western 
Arctic, Porcupine, Steese-Fortymile, Delta, 
and Mentasta herds. The proposed route 
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crosses or contacts only small portions of 
their winter ranges. 

Direct mortality of caribou during both 
the construction and operation phases would 
occur primar~ly from increased pressure by 
hunters, both legal and illegal. 
Construction of the Dalton Highway opened a 
large area of previously inaccessible 
caribou range to road access. Despite 
regulations governing highway access and use 
of off-road vehicles and closing areas along 
the Dalton Highway to shooting, hunting 
mortality has increased in recent years on 
CAH caribou (K. Whitten, pers. canm.). 
Legal bow hunting along portions of the 
Dalton Highway on the coastal plain 
contributes to this mortality. Hunting 
pressure has the potential to· cause a major 
decrease in caribou numbers. 

To the extent that the proposed TAGS 
project would bring more humans into contact 
with caribou in remote areas, any mortality 
would contribute to impacts an that herd. 
Increased traffic levels associated with the 
project would add to mortality from 
collisions with vehicles, although overall 
effect would be minor. Intentional 
harassment of caribou, especially by 
aircraft,. could cause mortality through 
exhaustion or abortion of fetuses, 
particularly in late winter when energy 
reserves are low. Preventive and mitigative 
measures for these impacts include the 
prohibition of hunting by project workers, 
controlled access to project roads and 
facilities, aircraft altitude restrictions, 
and worker education programs dealing with 
the effects of disturbance. 

Disturbance resulting from normal 
construction and operation activities would 
have moderate to minor impacts. Caribou 
cows are very sensitive to disturbance 
during the calving season (Cameron, 
1983), and localized avoidance of 
development activities has been documented 
(Shideler 1986). The proposed route 
traverses an area of 11.mited calving use 
by the CAH; however, some caribou 
would be displaced by project .activities 
during the calving season, alt:hough the 
route crosses a low-densit~ portion of the 
calving ground. This impact would be 
minor because few cows calve in the vicinity 
of the route. The sensitivity of caribou to 
human disturbance decreases during the 
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surrmer when harassment by insects causes 
movements to insect-relief habitat along the 
coast. Some contact and disturbance would 
occur during that season, although it would 
not be extensive. 

An issue that has received much 
attention is the disproportionately low 
representation of CAH cows and calves in the 
vicinity of the TAPS corridor. This 
phenomenon is generally considered to be an 
avoidance response to human activity along 
the corridor, although different habitat 
preferences have also been mentioned as a 
possible reason (Shideler 1986). This 
impact would be minor to moderate in 
terms of the overall TAGS project and it 
would be most noticeable during 
construction. Normal activities associated 
with operation of the pipeline would likely 
have a negligible impact with the except.ion 
of surveillance helicopters and traffic on 
the Dalton Highway. However, impacts from 
these activities are not expected to add 
significantly the present situation. 

Noise from Compressor Stations 1 and 2 
would cause minor local impacts through 
avoidance of the imnediate vicinities of the 
stations although habituation would be 
expected to diminish the impacts over the 
long term with noise and activities at 
TAGS co111Pressor station similar to those 
associated with existing TAPS Pump Station 
Nos. 3 and 4. Becawse of its proximi t:y to 
documented. migratory-crossing zones along 
t:he Richardson Highway and TAPS (Carruthers 
et al. 1984), Compressor Station 9 
potent:J.ally could cause minor to moderate 
impacts during construction when movements 
of port.ions of the Nelchina Herd to and rrom 
winter range east of the proposed route 
occurs. 

The temporary disruption of migrations 
and local movements would occur during 
the construction phase, resulting from high 
levels of human activity and the presence of 
the open pipeline ditch and associated 
material stockpiles. Groups attempting to 
cross the route would be deflected by the 
open ditch and would parallel the route 
until they could cross, or would turn 
back. Such disruption would be greater for 
the Nelchina Herd because the primary 
migratory routes have an east-west 
orientation rather than north-south,.as for 
the CAH and because a substantial portion 
of the Nelchina Herd can be expected t:o 
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cross the proposed route during spring and 
fall migrations (Pitcher 1987, Carruthers 
and Jakimchuk 1987). Therefore, the impact 
would be moderate for the Nelchina Herd 
during seasonal migrations and minor for 
CAH. Increased tra£:f ic levels on road.IS 
would. also delay or de£lect movement:.s. The 
result:a or these impacts include indirect 
habJ. t:at: loss through restriction of access 
and. 1ncreaaed energy expenditure caused by 
detouring from cho:sen travel routes. such 
impacts could. be reduced through C4re£ul 
scheduling of construction activities and 
tra£f ic and through restriction of the 
lengt:h of open d1 tch and. t.im& the dJ. tch is 
open in specttJ.c construction segment.s., The 
underground mode or the pipeline and the 
much lONer levels of acti Vi tf} during the 
operational phase of the project would 
reduce these impacts to negligible to minor 
levels. 

Direct loss of habitat from the 
placement of project: facilities, borrow 
pits, and accidental oil spills would occur, 
causing slight reductions in the amount or 
forage available. Through revegetat:ion, 
hONever, SOllllll additional forage plants would 
becOllllll available and compen.sate for the lo.st 
:forage production. Some material sites, 
access roads, and gravel pads would be used 
as relief habitat during periods of 
harassment by parasitic flies. In any 
event the overall impact of direct habitat 
loss would be negligible to minor due to 
the relatively small area a£rected.. 

4.2.13.2.2 ~ 

As with caribou, increased access by 
humans would result: .in increased direct 
mortality of moose through legal hunting, 
poaching, and collisions w.1 t:h vehicle.s 
during both the construction and the 
operational phases. The tend.ency of moo•e 
to concentrate 111 riparian and shrub 
habitats along transportation corridors 
would make them more susceptible to these 
mortality factors during winter. 

Disturbance bg activities in or near 
concentration areas would cause some 
avoidance bg moose, potentially displacing 
them from preferred habitata. Generally, 
hONever, moose tend to tolerate human 
activities better than caribou, and such 
.impacts would likely be local r short:- term 
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changes during the construction phase of the 
project. Avoidance of the immediate 
vicinity of compressor stations would 
probably occur during the operational 
phase. Local displacement from calving 
habitats (see Table 3.2.13-l) by disturbance 
would probably occur in some areas, although 
moose are generally more dispersed at that 
season than in winter. Disturbance of 
aggregations in the fall would have the 
potential to disrupt breeding behavior. 

The presence of the open ditch and high 
levels of construction activity would 
temporarily interfere with the local 
movements of moose. Of more consequence 
would be the disruption of migratory 
movements undertaken by some moose between 
sunrner and winter ranges (Van Ballenberghe 
1977; Douglass et al. 1980). The magnitude 
of these movements varies greatly among 
individuals. Distances between seasonal 
ranges may be as little as a few miles or 
may exceed 50 miles, depending on snow 
levels (Van Ballenberghe 1977). Thus, the 
energetic costs of deflection would be 
proportionately greater in a year with deep 
snow. Therefore, the impacts from 
disruptions of movement would be minor to 
moderate depending on snow levels. 
Disruption of migratory movements would not 
be likely to occur during pipeline operation. 

Direct habitat loss would potentially 
constitute a major impact on moose at their 
northern range limit on the North Slope, 
where suitable winter habitat is restricted 
to riparian willow flats. The development 
of material sites during TAPS construction 
caused major impacts on arctic riparian 
habitats (Klein 1979; Pamplin 1979), and 
such activities during TAGS construction 
could cause adverse impacts on moose. A 
review of the TAPS experience by Burger and 
Swenson (1977), Pamplin (1979), and 
lloodNard.-Clyd.e Con11ul t:ants ( 1980) 
resulted in the preparation of guidelines 
which could reduce gravel-mining impacts. 
Intensive site selection assessments to 
avoid vegetative gravel bars in floodplains, 
especially in the Arctic, and the use of 
upland sites, which usually have fewer 
long-term impacts on fish and wildlife 
populations, would reduce habitat losses. 
Moose browse would be increased in Forested 
areas in which habitat alteration resulted 
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in early successional stages of vegetation 
(shrub habitats). 

4.2.13.2.3 Dall Sheep and Mountain Goats 

The potential impacts of the proposed 
project on Dall sheep and mountain goats are 
considered together because of similarities 
in habitat use and behavior. As described 
earlier, Dall sheep occur in all of the 
mountain ranges crossed by the proposed 
route, whereas mountain goats occur near the 
route only in the Chugach Mountains. 

Due to the rugged nature of the terrain 
inhabited by sheep and goats, impacts from 
direct mortality and.habitat loss would 
likely be negligible, although a few sheep 
have been killed by vehicles in the Atigun 
Valley. Primary impacts would involve 
disturbance of, and increased energy 
expenditure (due to stress) by, animals near 
the route during construction. Sheep are 
sensitive to disturbance from aircraft, 
construction activities (especially 
blasting), and simulated compressor-station 
noise (Kucera 1974; Douglass et al. 1980). 
lhey are particularly susceptible to such 
disturbances when at mineral licks, lambing 
cliffs. and winter habitats. Temporary 
displacement of sheep from areas within a 
mile of noise sources such as construction 
equipment, generators, and simulated gas 
compressors has been documented {Kucera 
1974). 

Very little is known regarding the 
reactions of mountain goats to development 
activities, but: temporary habitat 
abandonment: and interference Jd th movement 
or rutting males are potential local impacts 
especially during con:struct:ion (smith and. 
Raed.eke, 198~). Thus, moderate to minor 
construction-related impacts would be 
expected in areas where the proposed route 
closely approaches sheep and goat habitat, 
such as along the Atigun, Dietrich, Delta, 
Little Tonsina, Tiekel, Tsina, and Lowe 
river valleys. Some of these impacts could 
be reduced through restriction of aircraft 
traffic to specific corridors and altitudes 
and through implementation of 
noise-attenuation measures. No significant 
habitat displacement has been documented for 
the TAPS project; such impacts by the TAGS 
project would likely be negligible. It is 
probable that some degree of habituation ta 

continuous noise from Compressor Stations.3, 
8, and 10 would occur during pipeline 
operation. 

In mountain valleys crossed by sheep and 
goats traveling to and from mineral licks 
and between seasonal ranges, temporary 
disruption and deflection of movements 
during construction would constitute a minor 

· impact. Attraction of sheep to some 
revegetated areas has occurred during TAPS 
operation and would be likely during TAGS 
operation. Overall impacts to sheep and 
goats would be minor during construction and 
negligible during operation. 

4-69 

4.2.13.2.4 Bison and Musk Ox 

2'he bison and. mus.le ox populations 
along the proposed. route consist of small 
groups that have become establ1shed. in 
several localized. areas as a result of 
transplants from elsewhere. The proposed. 
TAGS route would transect the range used by 
bison .in the Del ta area and. would. contact: 
the western extremities or the ranges of 
mus.le oxen on the arctic coastal plain and. of 
bison in the Chi tina and. Coppe:,: R.1 ver 
areas •. 

The Delta bison·herd would experience 
several types of impacts from the proposed 
project. Direct mortality from highway 
traffic has been documented at existing 
levels of traffic and would increase as 
pipeline activities increased during 
construction (Douglass et al. 1980), 
although the impact would likely be minor. 
The TAGS project would cause the direct loss 
of very little habitat used by bison, which 
during winter includes agricultural fields 
in the Delta Junction area. The principal 
impacts of the project would result from 
increased disturbance levels, primarily by 
aircraft, and from temporary disruption of 
migratory movements during pipeline 
construction. These impacts would be minor 
to negligible. Bison cross the route while 
traveling between winter range near Delta 
Junction and calving and summer ranges along 
the Delta River floodplain. The TAGS 
revegetation program would. emphasize natural 
seeding and. fertilizing methods; thus, Del ta 
Herd. bison would not be attracted to 
revegetated. areas north o£ Donnelly Dome, as 
they were to areas revegetat:ed following 
TAPS construction (H. Hoskins, pers. 
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comm., 1981). The proposed project 
would have negligible impact on the Copper 
River and Chitina bison herds because the 
route skirts the extreme western edge or 
their range .. 

Musk oxen on the coastal plain are 
distributed mostly to the east of the 
proposed route, but the population is 
expanding in numbers and in the size of the 
range used. Small numbers of musk oxen 
would probably encounter proposed project 
facilities during the life of the project. 
The short-term impacts during construction 
would be minor to negligible, consisting of 
some disturbance by aircraft and increased 
traffic on the Dalton Highway and possibly 
deflection of dispersal movements if any 
animals attempted to cross the route. 
Operational impacts would be negligible, 
consisting primarily of overflights by 
surveillance aircraft. 

4.2.13.2.5 Carnivores 

The projected impacts of the TAGS 
project would be similar among the species 
of carnivores considered in this section: 
brown bear, black bear, wolf, red fox, and 
arctic fax. 

Based on experience from the TAPS 
project, attraction of carnivores to areas 
of human activity would be a major impact 
during both phases of the proposed project 
(Klein and Henming 1977; Douglass et al. 
1980). This attraction stems from the 
presence of artificial food sources at 
project facilities, including feeding by 
project personnel, improper food storage, 
and inadequate disposal of garbage (Milke 
1977; Follmann et al. 1980). 

,_ Such arti fical feeding disrupts natural 
foraging behavior. For instance, some bears 
might delay entry into winter dens. More 
importantly 9 the animals would become 
habituated to humans, and direct mortality 
would increase. Habituated bears may cause 
extensive property damage and pose serious 
threats to the safety of project personnel, 
resulting in conflicts that end in the 
destruction of "nuisance" animals. 
Habituated foxes and wolves would be easy 
targets for poachers and would also increase 
the risks of disease transmission to other 
animals and to humans, most notably rabies 
and hydatid disease. Habituated animals 
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seeking food along roads would also be much 
more·likely to be killed by vehicles. 
some mortality or habituated carnivores 
also could occur through attraction to and 
ingestion or spilled antifreeze (H. 
Hoskins, pers. conmo, 1987), such morality 
wo"1d be negligible. An additional 
negligible to minor impact would result from 
construction-related disturbance and 
destruction of natal den sites of wolves and 
f.oxes and of winter den sites of bears, 
although the numbers are expected ta be very 
low in the project areas. 

4.2.13.3 

4.2.13.3.l Raptors 

Disturbance associated with human 
activity and noise would be the most likely 
impact on nesting raptors near the proposed 
TAGS corridor (Roseneau et al. 1981). The 
degree of impact, however, would vary 
dramatically with species and individual 
behavior, stage of nesting, degree of nest 
seclusion, age of the birds, and prey 
abundance. Types of disturbance would 
include fixed-wing aircraft and helicopters, 
explosions, machinery and vehicle activity, 
and pedestrians. Disturbance could cause 
adults to abandon nests; interrupt 
incubation, brooding, or other important 
activities (e.g., hunting, feeding); injure 
nestlings during sudden departures; cause 
premature fledging; and attract predators to 
the nests (Fyfe and Olendorff 1976; Roseneau 
et al. 1981). 

Many raptors are considered sensitive to 
aircraft disturbance during nesting. 
Substantive behavioral studies that might 
lend support to actual impacts, however, are 
limited. Windsor (1977) and Platt (1977) 
showed that peregrines and gyrfalcons 
visibly reacted less to aircraft at higher 
altitudes (more than 1,000 feet) than at 
lower ones. No significant difference in 
reproductive success for either species was 
recorded between disturbed and undisturbed 
pairs. Use of aircraft during raptor 
nesting surveys, which might be considered 
severe disturbances due to close approaches 
to nests, has not revealed more than 
short-term changes in the behavior of 
nesting birds (Roseneau et al. 1981). 
Conservative flight zoning and restrictions 
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to reduce disturbance during the arrival, 
incubation, and nestling stages of raptors 
would lessen the impacts of aircraft-related 
disturbance to minor to negligible levels. 

Disturbance from human activities an the 
ground near nests would cause moderate 
impacts on nesting raptors, including 
abandonment of some nest sites {Roseneau et 
al. 1981). In general, most raptors are 
more tolerant of activities: {l) below 
their nests than above; (2) during the 
nestling period than during incubation and 
courtship; (3) at higher, more secluded nest 
sites than at lower, accessible sites; and 
(4) where stimuli do not appear harmful (for 
instance, distant, tangential road traffic 
vs. visits to the nest). 

TAGS construction activities would 
include ground survey crews, machinery, and 
human activity near work pads and compressor 
stations. In addition, minor impacts would 
occur if off-duty field workers 
inadvertently disturbed nesting birds. 
Restricting human access in some areas, 
educating personnel regarding disturbance 
impacts on raptors, and locating facilities 
outside of prime raptor habitats would 
eliminate impacts as required or identified 
by the Bald Eagle Protection Act and the 
Peregrine Falcon Recovery Plan. 

Other types of disturbance to raptors 
associated with TAGS would include 
construction-related blasting. Although 
some species have shown adaptability to loud 
noise, scheduling of blasting activities 
should consider the breeding season and 
nesting territories to reduce impacts during 
these sensitive periods. 

TAGS Compressor Station No. l is 
located within the 2-mile radius of existing 
peregrine falcon nests. Even though it is 
located on the opposite side of the Dalton 
Highway from the nests and the noise levels 
would be at ambient between 5,000 to 7,000 
feet from the station, it is not sited in 
compliance with accepted requirements (see 
Appendix H). According to !!llS, this 
compressor station location could cause the 
loss of productivity of up to three 
peregrine nest sites at the Sagwon Bluff 
and this loss of productivity could lead 
to a long-term decline in the total Arctic 
peregrine falcon population if appropriate 
mitigation measures and conservation 
practices are not implemented (H. HoslcJ.ns, 
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pers. comm., 1981 J • llxisting peregrine 
falcon restrictions are presently under 
review. Appendix H provides the more 
detailed information on the Biological 
Consultation which includes conservation and 
mitigation measures and the conclusions from 
th• USFNS that concluded that i:f the TAGS 
project was constructed and operated in 
accordance rdth the guidelines of the 
Peregrine Falcon Recovery Plan, Alaska 
Population (1982) and the other protective 
stipulatiom that would be included in the 
BL/I grant right-o:t-way, no long-term 
cumulative er:fects are expected. 1.'he 
compressor station location and associated. 
human activity could increase the potential 
:tor disturbance to peregrine nest sites 
located on Sagwon Blu£:f s. HOflfever, 
activities near TAPS Pump Station No. 2 
apparently have not influenced the 
occupation or productivity of peregrine nest 
:lites within 2 miles o:t that facility. The 
BL/I in their review of "TAPS Peregrine 
Falcon Protective Restrictions" such as 
those UJJed for TAPS indicate that routine 
pipeline act.1 vi ties present: H tle danger t:o 
the continued existence of the peregrine 
falcon. 

Direct mortality of raptors should be of 
negligible to minor significance. Because 
of their perching, scavenging, and hunting 
behaviors, raptors would inadvertently 
collide with vehicles and stationary objects 
such as guy wires and poles. They might 
also collide with aircraft or as a result of 
their attack instinct--a reaction exhibited 
by individual raptors (Nelson 1979). 

Intentional destructive acts such as 
illegal shooting and nest destruction are 
possible. Such behavior during TAPS 
construction was not suspected, however, and 
should not be a major concern (Roseneau 
et al. 1981). Restricting access and 
firearms and educating personnel would 
reduce this potential. 

Other impacts an raptors would include 
changes in numbers, composition, or 
availability of prey, habitat alteration and 
loss, increased populations of competitors 
(e.g., ravens), and the presence of 
environmental contaminants. Based on 
experience gained from TAPS, the potential 
for more than minor impacts from these 
causes is limited. Furthermore, no 
demonstrable negative impacts to raptor 
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populations were attributable to TAPS 
activity (White et al. 1977, p. 226). 

4.2.13.3.2 Waterfowl 

Moderate impacts on waterfowl could 
result from TAGS development in some areas 
(see Table 3.2.13-1). The most obvious 
impact would be the construction disturbance 
of nesting, feeding, or staging habitats as . 
a result of pipeline and facility siting. 
Specific components of the construction 
phase that could modify habitat include 
right-of-way clearing, gravel road and pad 
placement, and pipeline ditching. 
Impairment of surf ace drainage would be 
avoided since this could cause thermal 
surface erosion. Attempts tv0uld be made 
to avoid thermal erosion caused by the 
impa.1.rment oe sur.tace dra.inage. However, 
some dra.inage problems tv0uld occur 
nonetheless. Brink (1978, p. 47) 
described this phenomenon as a major impact 
on nesting birds, including waterfowl, along 
the TAPS corridor; however, the total amount 
of waterfowl nesting habitat that would be 
affect~d would be small and the overall 
impact minor. The severity of flooding and. 
drainage problems would be greatest in · 
permafrost terrain (Hanley et ale 1981). On 
the other hand, impoundments are used during 
spring migration, at least until other 
habitats become snow free. In addition, 
earlier snowmelt and emergence of vegetation 
in the "dust shadows" of some roads and 
facilities associated with TAGS woulcrinduce 
waterfowl use of some habitats for a limited 
period in spring. This habitat selection 
occurs presently.along the Dalton Highway, 
primarily north of the Brooks Range and is 
apparent in the Prudhoe Bay area (Murphy et 
al. 1986, p. 29). At this time, there has 
been no quantification of the impacts 
created by "dust shadows". A five-year 
study at Prudhoe Bay is under way to assess 
impacts. 

Indirect loss of habitat by disturbing 
waterfowl and effectively limiting the use 
of other habitats is also possible during 
TAGS construction and operation. Aircraft 
disturbance of staging waterfowl, especially 
geese, has been shown to cause short-term 
changes in behavior and distribution. The 
actual physiological consequences of these 
disturbances have not been determined, but 
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frequent disruptions during staging could 
potentially result in increased mortality 
during migration, constituting a moderate 
impacto Traffic and human activity 
associated with TAGS access roads and 
facilities would also influence waterfowl 
behavior and the use of wetland habitats. 
The impact would be minor. 

Incidents involving land and water 
pollution would undoubtedly accompany TAGS 
construction and operation. Potential 
pollutants include small amounts.of spilled 
fuel, domestic solid and liquid wastes, and 
some hazardous chemicals associated with 
pipeline construction (Hanley et al. 1981). 
The degree and longevity of these impacts 
would be increased if the contaminants 
entered aquatic environments. Waterfowl 
would be the most vulnerable to these 
contaminants, and spilled fuel would have 
adverse effects on the insulative qualities 
of their plumage (FPC 1976b). The degree of 
vulnerability would depend on the breeding 
stage, stage of molt, food habits, and 
behavior of the species present (Albers 
1977). The impact from the numerous small 
spills would be minor; however, the impacts
from unpredictable large spills, if they 
should occur, could be moderate to major 
depending on size and time of year. 

Direct mortality due to increased 
hunting, illegal shooting, and intentionally 
destructive acts would likely be minor to 
negligible. Mortality due to collisions 
with vehicles and permanent structures such 
as buildings, fences, and towers would 
generally be minor. However, the severity 
of these impacts could increase if 
structures, particularly communication 
towers with guywires, were located within 
or near major migration routes (FPC 1976b, 
p. 272). In addition, losses due to 
collisions might be greater in areas where 
foggy weather predominates, as on the 
coastal plain and the Prince William Sound 
region. Such effects would be negligible. 

Finallyp an indirect effect of TAGS 
would be increased numbers of predators of 
waterfowl (foxes, gulls, ravens), especially 
near camps. Feeding of predators, 
consciously or inadvertantly, would 
contribute to population growth of the 
predators and increase predation. 
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4.2.13.3.3 Other Birds 

A variety of other bird species would be 
influenced by TAGS construction and 
operation. Other waterbirds, especially 
loons, shorebirds, and gulls, would be 
affected by a set of potential impacts 
similar to those described for waterfowl. 
Chief among these would be displacement by 
disturbance and direct habitat loss and 
alteration. 

Tundra-nesting bird densities could be 
reduced locally not only by direct habitat 
loss, but also by indirect loss through a 
"road effect," extending laterally several 
times the actual width of the road (Hanley 
et al. 1981). This road effect on birds 
would be caused by the combined impacts of 
noise, activity, dust, and persistent water 
or snow. The same effect could also occur 
near work pads and permanent camps. 

Sandhill cranes migrate in spring and 
fall in the tens of thousands across the 
TAGS corridor in the Delta Junction area of 
the lower Delta River. Some direct 
mortality due to collisions with aircraft, 
towers, wires, and facilities would be 
possible, but these impacts would be 
negligible ta minor. Disturbance by some 
TAGS activities, such as air traffic or 
material excavation near roosting sites on 
floodplains, could affect local 
movements and distribution of cranes 
Kessel, 1919). PloodplaJ.n material site 
activities in roosting areas could adversely 
affect t:he cranes (Kessel 1919). The 
timing of crane migrations is very 
restricted, and appropriate scheduling of 
pipeline activities could reduce potential 
impacts. 

Ptarmigan and grouse are particularly 
vulnerable to collisions with vehicles, and 
direct mortality would rise with increased 
traffic. Improved access and increased 
human presence would cause greater hunting 
pressure on these species. 

Raven and gull populations could rise · 
locally due to the introduction of 
artificial food sources, thereby increasing 
their predation on other birds nesting 
nearby since they are effective predators 
and nest robbers. Careful disposal of camp 
wastes and control of artificial feeding 
would reduce this impact. 
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4.2.13.4 Sunmary 

The impacts of the proposed project on 
large mammals and birds are broadly 
divisible into several categories. Direct 
loss of habitats would occur during 
construction and the operational phase, 
although rehabilitation and artificial and 
natural revegetation would restore some 
habitat values by providing early 
successional plants for ungulate forage. 
The impacts of direct habitat loss due·to 
TAGS would be minor. 

Of more consequence are those impacts 
that result in direct mortality or energetic 
stress to wildlife or in indirect loss of 
additional habitat through avoidance and 
displacement. Direct mortality due to 
collisions with vehicles and structures, 
increased poaching, more hunting, 
destruction of "nuisance" animals 
(habituated carnivores) , and 
stress/exhaustion from deliberate harassment 
would occur to some extent during the life 
of the project. Proposed mitigative 
measures would reduce direct mortality to 
minor or negligible impacts. Vehicle 
collisions.would probably result in moderate 
impacts to wildlife during construction. 

Disturbance by humans could increase 
energetic stress on wildlife populations, 
especially during critical life-history 
periods or seasons. Such disturbance would 
be greatest during construction but would be 
mitigated by careful scheduling of 
activities. The overall impacts from 
disturbance during construction would be 
moderate to minor 1£ proposed mitigative 
measures are follOflled closely. Minor to 
moderate indirect losses of habitat would 
result from local avoidance of project 
facilities and human activities, primarily 
during construction. Reduced human 
activity and habituation by wildlife would 
reduce indirect impacts to minor or 
negligible during project operation. 

Attraction of carnivores to artificial 
food sources would cause moderate impacts 
during.construction, leading to direct 
mortality of some animals. These impacts 
typically occur despite preventive measures 
but would be reduced to minor or negligible 
levels during operation. Minor to 
negligible impacts would occur to carnivores 
throughout the life of the project. The 
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impacts on carnivores are similar to ANG'rS 
(FPC l916b, p. 363), but less than that 
!dentUied £or Bl Paso (FPC l916a, p. 
II-312). 

4.2.14 'l'hreatened, Bndanqered and Other 
Protectetl Species 

4.2.14.l Introduction 

Threatened and endangered species are of 
paramount importance at certain localities 
(see Table 302.13-1) in considering the 
impacts of an 800-mile pipeline and 
associated tidewater and marine 
transportation facilities. The following 
subsection also considers candidate plant 
species and threatened and endangered 
raptors and whales. Table 4.2.14-1 lists 
the threatened, endangered, or protected 
raptors. BLM initiated required 
consultative procedures with the Fish and 
Wildlife Service (FWS) and the National 
Marine Fisheries Service (NMFS) on January 
29, 1987. Appendix H surrma.rizes the BLM 
evaluation of effects on peregrine falcons 
and· other threatened or endangered animal 
species and provides mitigation measures and 
cons:ervation practices being developed 
during the Section 7 Consultation Process. 
Responses from U.S. Fish and Wildlife 
Service and National Marine Fisheries 
Service are included in Appendix H which 
concur with the SLM conclusion that the TAGS 
project is not likely to effect threatened 
or endangered species. 

4.2.14.2 Terrestrial Species 

The terrestrial threatened or endangered 
species of most concern during construction 
and operation of the pipeline and its 
associated facilities would be the peregrine 
falcon. There are several peregrine nesting 
sites near the proposed route and compressor 
station lo~ation. Each of these areas is 
specified in Table 4.2.14-1. Of similar 
importance are the nesting sites of 
gyrfalcon and bald and golden eagles. 
Although neither bald nor golden eagle 
are threatened nor endangered in Alaska, 
nesting sites are protected by federal law. 

Types of impacts which might affect 
raptors would include accidental shooting, 
blasting, rack crushing, vehicle traffic, 
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aircraft noise, oil spills, collision at 
high structures such as towers and 
buildings, and general human activities such 
as walking. Impacts would include but not 
be limited to the possibility of ingesting 
oil soaked prey, premature flight by 
fledglings, and abandoning or deserting 
their nests or nesting areas. Other 
possible consequences would involve 
collisions with vehicles and aircraft and 
project structures and reduced use of 
traditional. breeding or feeding habitat 
during construction. Peregrine falcon have 
continued to nest successfully near TAPS 
Pump Station 2. That existing facility has 
activity and noise characteristics similar 
to those expected of a TAGS compressor 
station. 

Compressor Station No. 1 is located 
within the vicinity of several peregrine 
falcon nest sites at Sagwon Bluffs. YPC 
would implement construction and operating 
policies which would restrict employees from 
approaching the Sagwon Bluffs and install 
noise reducing equipment at the compressor 
station, if the need for such equipment can 
be demonstrated. Disturbance by humans 
~ould increase energetic stress on the 
peregrine falcons, especially during mating, 
nesting, .and feeding activities. Such 
disturbance would be greatest during 
construction and could not be mitigated by 
scheduling during the sensitive periods due 
to the labor intensive nature of 
constructing such a facility. 

Impacts on nesting or breeding sites of 
these raptors would be prevented to the 
extent possible by a combination of careful 
route selection, winter construction in 
these sensitive areas, proper environmental 
education of construction workers, 
preparation of adequate responses to 
stipulations, and agency monitoring during 
project construction and operation. 

Biological consultation for the TAGS 
project has been completed (see Appendix 
H). The FWS has determined that should the 
conservation and mitigation measures 
identified by BLM be incorporated into the 
right-of-way grant, the TAGS project would 
not have any long-term or cumulative 
negative effects on the peregrine falcon 
(see Appendix H, June 30, 1987). 



Table 4.2.14-1 Sensitive Areas for Falcons and Eagles 

Species 

Arctic 
Peregrine Falcon 

Arctic Peregrine 
Falcon and 
Gyrfalcon 

Arctic Peregrine 
Falcon, Gyrfalcon 
and Golden Eagle 

Golden Eagle and 
Gyrfalcon 

American 
Peregrine Falcon 

American 
Peregrine Falcon 

Bald Eagle 

American 
Peregrine Falcon 

American 
Peregrine Falcon 

American 
Bald Eagle 

American 
Peregrine Falcon 

Bald Eagle 

Bald and Golden 
Eagles 

Bald and Golden 
Eagles 

Golden Eagle 

Bald Eagle 

Bald Eagle 

Bald Eagle 

Area 

Franklin Bluffs Area 

Sagwon Bluffs 

Slope Mountain 

Atigun and Upper 
Dietrich Valleys 

Yukon River 

Grapefruit Rocks 

Chatanika River 

Chena River 

Saleha River 

Tanana River~/ 

Delta/Tanana River Junction 

Delta/Tanana River Junction 

Little Tonsina River 

Tiekel River 

Tsina River 

Lowe River 

Abercrombie Gulch 

Anderson Bay 

Sensitive Period·l/ 

April through August 

April through August 

April through August 

April through August 

April through August 

April through August 

April through August 

April through August 

April through August 

April through August 

April through August 

October through April 

April through August 

April through August 

April through August 

Apri 1 through August 

April through August 

April through August 

.Y 
~/ 

The sensitive. period in some areas may be extended (March through 
August) if gyrfalcon or eagles are present. 
Shaw Creek to Delta-Tanana River Junction~ including Quartz Lake. 

NOTE Changes in Bold Print 

4-75 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION ANO ALTERNATIVES 

Compressor Station No. l has been 
identified by BLH and other federal and 
state agencies as an area o£ special concern 
due to peregrine falcon habitat. BLH has 
had special land management practices in 
this area for a nUlllber of years.. Final 
placement of 'l'APS facilities in this area 
was selected on the basis o£ the concerns to 
peregrine falcons. Likswise 11pecial 
attention has been given by BLH. to operation 
and. maintenance actions of 'l'APS in thi:i area. 

'.Z'.he BLH Biological Asse.sment o£ June 3, 
1981 (Appendix H .tn the DBIS) specifically 
ident:J.fied Saqwon Bluffs u an area where 
peregrine falcons may be affected. S.t;c next 
sites are reported in this area, two are 
bet.ween five and si;c miles from the proposed 
'l'APS alJ.gnment but near: 'l'APS Pu:arp St'ation 
No., 2. Four nest sites are within three 
miles of the proposed 'l'AGS alignment; two of 
which are within two miles of 'l'AGS 
Compressor Station No. l. one of the nest 
.s1 tes is within one mile of 'l'AGS and this 
next hu been productive consistently and 
active since at least 1919. '.Z'.he Sagwon 
Bluffs area is contained in the •utility 
Corridor Draft Resource Management Plan and 
llIS" u an area meriting designation as an 
Area of Critical Bnvironmental Concern 
(ACBC) - see 3.2.3.3.l. Sagwon Bluffs also 
is discussed at 4.J.19.2 as an area of 
special concern. It is important to note 
that all TAGS facilities and the buried 
pipelJ.ne in the Sagwon Bluffs area are 
separated from the peregrine falcon nest 
habitat: bg the existing Dalton Highway. 

Compressor station siting has been 
1dentif ied by BLH a.s an element of the 'l'AGS 
project where development of comprehensive 
plans and/or progra:JU will be required in 
the next tier of planning by YPC (see Table 
4.8-1). '.Z'.hese compressor station plans 
and/or programs will consider: overall 
system operating reliability, frost heave, 
noise, air quali tg, and fish and wild.life 
(see Table 4.8-2). An additional mitigation 
measure is the requirement that 'l'AGS final 
route selection, facility placement and 
co126truction in environmentally sensitive 
areas discussed in 4.2.19 (see Table 
4.8-2). Areas involving peregrine falcon 
nesting habitats are: 4.2.19.2 - sagwon 
Bluffs; 4.2.19.4 - Slope Mountain; 4.2.19.13 
- Yukon River Bridge; and 4.2.19.14 -
Grapefruit Rocks. 
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consul ta ti on by BLH with FNS under 
section 1 o£ the Endangered Species Act have 
resulted in the conclusion that the proposed 
TAGS project can be constructed and operated 
without long-tez:m or cumulat.1,ve negative 
effects on peregrine populationso 

2'he next tier of planning by YPC would 
be to evaluate whether a 'l'AGS facility such 
u Compressor Station No. l, or a 
construction, operation or maintenance 
activity would be in accord with the 
Peregrine Recovery Plan for Alaska.. If not, 
the BLH. or other appropriate agency would 
rein.1t.1ate the consultative requirements of 
Section 1 t:o determine the extent there are 
options for relocation, design or operation 
of the specific 'l'AGS project component. 
Also considered at that time would be the 
option of site specific waiver of the 
general guidelines to reflect the particular 
biological facts of the affected peregrine 
population a.s presently provided in the 
existing Peregrine Falcon Recovery Plan for 
Ala.ska. (1982). 

The project would comply with the 
requirements of the Bald Eagle Protection 
Act and the Peregrine Falcon Recovery Plan. 

Golden eagle Aest sites are also 
protected under the Bald Eagle Protection 
Act. Although the Bald Eagle Protection Act 
has been amended to allow taking of golden 
eagle nests (not the eagles themselves) when 
conflicts with resource development or 
recovery projects occur, this amendment does 
not provide blanket authorization to take 
nests. Permits must be acquired for each 
nest and cannot be issued for nest sites 
that are occupied or under construction. 
Some of the other criteria for determining 
whether permits would be issued include 
whether the taking is compatible with 
preservation of the regional golden eagle 
population, whether the applicant can 
reasonably conduct the resource development 
or recovery operation in a manner that would 
avoid the taking of a golden eagle nest, and 
whether mitigation measures compatible with 
the resource development or recovery 
operation are available. Thus, although 
taking of golden eagle nests may be 
permitted if conflicts with the TAGS 
pipeline occur, it should not be assumed 
that such taking would be permitted until 
permits have actually been issued. At this 
time, no relocation of nests would be 
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anticipated; however, should relocation be 
required, it would be performed as 
identified to minimize impacts to the golden 
eagle .• 

4.2.14.3 Marine Species 

There are several endangered whale 
species in the Beaufort Sea and northern 
Prince William Sound (see Table 4.2.14-1). 
These cetaceans could be affected by 
collisions with project-related ship 
traffic, noise from ships or marine 
construction activities, or by oil spills 
from project-related accidental spills • 
All of these impacts are preventable to a 
large degree and even under the worst 
scenario would not be detrimental to the 
population. Noise from tankers, blasting or 
pile-driving might cause increased but 
temporary avoidance of the area. Overall, 
impacts to endangered whales are expected to 
be negligible, and no critical habitat has 
been designated for any of the listed marine 
species. 

The National Marine Fisheries Service 
has reviewed the BLM's biological assessment 
and has concluded that there would be no 
identified critical habitat in Prince 
William.Sound for any of the three species 
of whales identified and that construction 
and operation of the TAGS terminal would 
"not likely adversely affect" any of the 
three whale species (see Appendix H, July 
8,1987). 

4.2.14.4 Summary 

The proposed route and LNG plant 
facility site are, in some cases·, quite near 
peregrine falcon or bald eagle nesting 
areas. Also, the marine transportation 
routes pass through areas with endangered 
whale species. In both the terrestrial and 
marine environments, similar facilities and 
transportation routes already exist in these 
areas with no signficant impacts noted as 
identified in Appendix H. By using proposed 
mitigation and timing and compliance to the 
extent possible with the conditions 
established by the FWS under the Bald Eagle 
Protection Act and the Peregrine Falcon 
Recovery Plan, the impacts to these species 
would be expected to be minor during 
construction and negligible during 
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operation. The impacts identified for 
TAGS would be similar to ANGTS and El Paso 
since all federal actions must ·comply with 
the same regulations. 

4.2.15 Recreation. Aesthetics. and 
Wilderness 

4.2.15.l Introduction 

As with many other aspects of the 
project, there would be both positive and 
negative impacts pertaining to recreation, 
wilderness, and aesthetics. Generally, the 
negative impacts would emanate from 
construction noise, dust, and visual scars 
on otherwise undisturbed and natural areas. 
New recreation access points would be 
created by the project. Greater numbers of 
people would reside in the state. 

Recreational use along roads associated 
with this route from Livengood south ta the 
Valdez area is heavy and would be impacted 
primarily during construction by competing 
uses between tourists and construction 
workers, since most popular recreation 
facilities are highway oriented. From 
Fairbanks to the Chandalar Shelf area, 
recreation use has been increasing rapidly 
because a major portion of the Dalton 
Highway is now open to public traffic. 

4.2.15.2 Recreation 

The area from Chandalar Shelf north to 
Prudhoe Bay at present has only light 
recreation use, consisting mainly of fly-in 
hunting and fishing. Several hunting guides 
operate from airstrips near the TAPS, 
especially the Galbraith Lake and Sagwon 
airstrips. Due to increasingly relaxed 
state highway access permit procedures, 
recreational use is expected to continue to 
increase along the Dalton Highway. A 
concession to drive tourists one way along 
the Dalton Highway between Prudhoe Bay to 
Fairbanks was recently issued by the state 
for the summer of 1987. Recreational use 
along this scenic route would also increase 
due to the number of construction workers. 
Impacts to recreation would be expected to 
be moderate. 

The proposed TAGS pipeline route runs 
parallel to, or a few miles from, a highway 
system along its entire route. Lateral 
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access roads from the existing highway to 
the proposed route would, if open to the 
public, very likely be used by 
recreationists. This access would extend 
the area and amount of use that already 
exists and could significantly increase the 
recreational opportunities. 

Examples of potential openings of new 
access to presently roadless areas would 
include: the west side of Atigun River 
above Galbraith Lake, Summit Lake, and 
Grayling Lake. Impacts would be moderate on 
these areas. The Galbraith Lake and the 
Sukakpak Mountain areas are well-known 
entrance points to the nearby Brooks Range 
federal conservation units, including 
Gates of the Arctic and the Arctic National 
Wildlife Refuge. 

During construction there would be 
moderate recreational use of areas along the 
pipeline by construction workers. 
Recreation opportunities for travelers and 
vacationers on highways along the route 
would be temporarily altered during the 
construction period. However, there would 
be moderate, increased use by construction 
workers and others in the winter months 
where roads are kept open and maintained, 
resulting in minor impacts to recreation. 

Unless steps are taken to provide 
adequate recreation facilities, campgrounds, 
picnic areas, overlooks, boat access sites, 
trail leads, parking areas, turnouts, and 
rest stops, damage to the vegetation and 
trash from uncontrolled recreation use and a 
general degradation of recreation and 
aesthetics would result. Additionally, 
due to the typical inf'lwc of tourists to 
Alaslca and the presence of the construction 
workers and their families, the increased 
use of public campgrounds could cause an 
increased potential for human/carnivore 
interaction due to feeding by the visitors 
and poor handling of garbage and other 
attractants. An example of a closing of a 
public campground occurred during the 
construction or TAPS when the campground on 
the Upper, LJttle Tonsina, near PUlllP station 
Number 12 where marauding bears became 
habituated to humans. 

Boaters on and hikers near rivers might 
be disturbed by construction noise or by 
visual obstructions such as elevated 
crossings. Saleha River recreational 
experience should not be affected except 

where the right-of-way traverses the river, 
creating a visual scar. The raft and kayak 
use of the 5 miles.of Keystone Canyon area 
would be restricted during construction 
within the Lowe River. 

Odors from engine exhaust, fuel areas, 
and camps would be evident near recreational 
areas during construction. 

Wildlife populations near the corridor 
would be temporarily affected by the 
construction of the proposed project and 
possibly by increased pressure from hunting 
and harassment by workers. If the present 
restrictions on discharging firearms within 
5 miles of the Dalton Highway and prohibited 
use of access roads associated with and 
maintained by TAPS north of the Yukon River 
are continued, the total numbers of wildlife 
available near the corridor and the 
recreational viewing potential of the area 
would not be decreased. 

Unregulated use by all-terrain vehicles, 
trail bikes, snowmobiles, and other off-road 
vehicles could have a significant adverse 
impact on recreation and aesthetics by 
permanently scarring the landscape, damaging 
the vegetation, compacting the soil,. causing 
erosion, and harassing the wildlife. These 
activities would probably continue to be 
restricted by the State as they presently 
are along the Dalton Highway. Therefore, 
the impacts would be minor. The impacts to 
recreation for TAGS would be less than those 
identified for El Paso because the southern 
terminal of El Paso involved undeveloped 
areas of the Chugach National Forest, which 
would not be the case· with TAGS. 

A discussion of designated state 
recreation areas has been grouped with other 
special areas associated with the proposed 
TAGS project in Subsection 4.2.19. 

Project-related recreational needs would 
increase potential for recreational use of 
the area because more people would become 
aware of such opportunities through 
publicity and personal association with 
employees. More use would inevitably bring 
more control; thus, present recreationists 
might experience such things as reservation 

· systems, reduced options for types of 
experiences, and restrictions on places they 
might go and their length of stay. An 
example would be the January 1987 reduction 
of catch limit at Summit and Paxson lakes 
for burbot and lake trout due to the large 
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number of ice fishermen and resultant 
fishing pressure. Impacts such as those 
could further restrict or result in 
increased pressures to other areas. 
Additionally, the tourism industry expansion 
would be curtailed in certain areas during 
construction, especially at major interest 
points such as Keystone Canyon and 
Worthington Glacier. 

4.2.15.3 Aesthetics 

Aesthetics is a value judgement; 
everyone interprets and experiences it 
differently. Some would view' the 
project's increased availability of a 
unique area ta more people to be a bene£it 
while others would say it is an intrusion. 

A more direct impact of construction on 
recreation resource would be the visual 
scars resulting from buried pipeline 
construction and the visual impacts of 
aerial stream crossings. In all cases this 
gas pipeline would be at least a third 
utility and perhaps a fourth to be located 
in the corridor area; consequently, it would 
not be the same as building a new pipeline 
across an undisturbed area. As was the case 
with ANGTS, there would be minor impacts to 
aesthetic values. 

Facilites such as communications towers, 
buildings at compressor sites, block valves, 
and the LNG site, would be visible from the 
air and highway for great distances in some 
cases. At times, the linear pipeline berm 
would also be visible to those hiking in the 
nearby mountains. Lights on communications 
towers and at compressor stations would be 
visible over long distances, especially at 
night. Impacts would be minor to moderate 
along the corridor. Co-use of existing 
facilities such as communications facilities 
would result in no impact. 

Nearly all of the proposed right-of-way 
south of the Brooks Range would require the 
clearing of brush and forest cover. This 
would significantly alter the natural 
environment and in these areas would degrade 
existing aesthetic values, particularly 
where long straight clearings are visible 
from the road. These impacts would be 
moderate during construction and minor 
during operation. 

Recreationists within several miles of 
the line would have their experiences 
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affected by construction and operation 
activities. When the route passes within a 
mile or so of presently used recreational 
areas, the impacts would typically be minor, 
especially during construction. Noise, 
traffic, additional dust, and the scars from 
clearing and ditching would decrease the 
experience, sometimes to a considerable 
degree. Impacts in the vicinity of TAPS 
during construction would be moderate and 
negligible thereafter. 

Many of the aesthetic impacts have 
already been discussed under recreation. 
The major impact to many people would be the 
viewshed as seen during hiking, driving on 
the main roads, and boating on rivers as 
well as from the air. For those people 
whose appreciation of aesthetic quality is 
related to beauty, sensations, or to the 
congruity of the environmental features, the 
proposed project would have a major adverse 
effect on the resource. Visual impacts in 
forested areas were identified as 
particularly severe and long-term in areas 
of high relief or low vegetation. The 
pipeline right-of-way, borrow sites, cut and • 
fills, and access roads would remain 
landscape features indefinitely causing 
long-term aesthetically adverse impacts (FPC 
l976b, p. 362). But for others, long 
tangents might add interest to otherwise 
repetitive, though natural views. 

4.2.15.4 Wilderness 

The preferred TAGS routing involves two 
small areas where existing wilderness 
studies and recommendations ta Congress have 
not been completed and are identified in 
Subsection 3.2.3.3. Until SLM makes its 
recommendations on wilderness to Congress 
as part o~ the ANILCA lOOl report and 
Congress takes specific action, the 
preferred TAGS route will not be approved. 
YPC has !dent1£ied optional routing at HP 
95 and HP llO that would avoid areas "having 
wilderness values." 'l'hese optional routings 
are specifically incorporated into this 
BIS. There are several £ederally 
designated wilderness areas near the 
route, including the Arctic National 
Wildlife Refuge, the Gates of the Arctic 
National Park and Preserve, and the 
Wrangell-Saint Elias National Park and 
Preserve, which are primarily roadless and 
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wilderness areas. None of these areas would 
be directly disturbed by the proposed 
project. Impacts should be minor. There 
would be some increased use of wilderness 
areas in Alaska as a result of construction 
and operational employment opportunities 
created by TAGS. 

4.2.15.5 Nild Rivers and Chuqach National 
Forest 

There would be no direct impacts to the 
Gulkana and Delta Wild and Scenic River 
areas since the route would not crass the 
designated portions of these rivers. Units 
of n~tional park and refuge systems 
authorized by ANILCA are not involved. The 
portion of the LNG terminal buffer area 
within the Chugach National Forest is 
classified as a general multiple-use forest 
area. Secondary impacts to these recreation 
areas would occur due to construction 
workers using recreation areas. Also the 
bu£:fer area :for ~e LNG terminal that is .in 
the Chu.gach National Forest has been 
determined bg the USPS to be su.i table to 
trans:fer to State ownership under the Alaska 
Statehood Act. 

4.2.15.6 Valdez Area 

Most recreation in the Valdez area is 
centered around fishing; sightseeing by car, 
boat, and by foot; and some hunting. These 
recreational pursuits would be stressed 
considerably during construction due to the 
large influx of people to an area with 
limited accessibility. The aesthetic 
experience of fishing for anadromous species 
such as salmon would be impacted, but there 
are other factors which affect these 
activities more than crowded stream access 
points. 

Hiking opportunities should be increased 
after construction, especially in such areas 
as Keystone Canyon where accessibility to 
trailheads would be somewhat improved. The 
locally popular Goat Trail and Riddleston 
Falls would be affected only during the 
construction period. Aesthetics of this 
region would be only moderately affected 
once construction was completed since the 
pipeline would be buried along the roadway 
right-of-way. 
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~he Copper River Railroad Historic Area 
would be disturbed and less accessible 
during construction of the tunnel. Some 
present forest uses, such as fishing, 
overnight stays, and access to the Chugach 
National Forest across the buffer zone, 
would be prohibited in order to protect the 
LNG plant in Anderson Bay. These impacts 
would be moderate. 

4.2.15.7 Summary 

The impacts to recreation and aesthetics 
would be widespread due to the length of the 
area disturbed, but the band of disturbance 
would be quite narrow. 

Primary disturbance would occur during 
construction and would involve impacts to 
present uses and users of the area, 
especially by tourists, sightseers, and 
wilderness enthusiasts~ During 
construction we anticipate the :follOW'1ng 
short-term impacts on tourism: 

Increased highwag tra£:f!c. 

Increased air passenger activity. 

Shortage o:f hotel and other visitor 
accommodations. 

Problems hiring and retaining tourism 
service employees due to the attraction 
o£ higher paging pipeline jobs. 

However, these impacts should be o:f:fset by 
the :following: 

The airlines will likely add more 
:flights; the airline terminal :facilities 
bu.il t .1.n recent years should be able to 
accommodate any :foreseeable increase in 
demand. 

The year-round occupancy rates should be 
s1gn1:ficantlg higher, thus increasing 
bed tax revenues which are used 
primarily to support tourism promotion 
and development e:fforts. 

Today Prudhoe Bag, the TAPS pipeline, 
and Valdez Marine Terminal are major 
tourist attractions. 
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Improvements in the transportation 
infrastructure will be Qf long-term 
benefit to the tourism industry .. 

Increased. state and local government 
revenues from the 'l'AGS project can be 
used to advertise tourism and finance 
development projects. 

Impacts to aesthetics would be more 
long-lasting. The visual impacts would 
include long stretches of linear clearing of 
vegetation, many new borrow sites where 
vegetation has been removed, and the linear 
scar from the berm over the pipeline. Their 
impacts would be moderate. 

There would be negligible impact on 
wilderness value since the band of increased 
disturbance is quite narrow and would not 
change the existing character of a majority 
of the route. The TAGS impacts would be 
less than for El Paso since the pipeline 
route and LNG site are not located in 
roadless wilderness areas of the Chugach 
National Forest. 

4.2.16 Cultural Resources Sites 

4.2.16.1 Introduction 

Adverse impacts to cultural resource 
sites as a consequence of a large-scale 
project such as TAGS would be either primary 
or secondary in nature. Primary or direct 
adverse impacts would be those resulting 
from activities directly associated with the 
construction and operation of the proposed 
gas line. Beginning with the Federal 
Antiquities Act of 1906, a suite of federal 
and state laws has been enacted to protect 
significant cultural and paleontological 
sites. 

Any activity that causes the alteration 
of a cultural resource site, ranging from 
total destruction to only slight damage, can 
substantially diminish the potential value 
of the site to contribute to understanding 
of the human past. Secondary or indirect 
impacts, which also can result in the loss 
of significant data, include alteration of 
the local site environment (topography, 
ground cover, etc.) in such a way as to 
increase the possibility of future erosion, 
unauthorized artifact collection by 
individuals associated with the project, and 

4-81 

an increase in human utilization of the 
region because of maintenance activities and 
generally improved access. 

4.2.16.2 Potential Primary Impacts 

Formal consultation between BLM and the 
State Historical Preservation Office has 
been initiated to develop a Memorandum of 
Agreement to protect cultural resources 
during the construction of TAGS. Without an 
appropriate cultural resource site 
protection plan, the potential for direct 
adverse impacts on cultural resource sites 
as a result of TAGS varies with the location 
of construction areas. 

In Keystone Canyon the proposed TAGS 
pipeline would be routed through the 
Keystone Canyon Railroad Tunnel, a proposed 
National Historic Landmark. In addition to 
this tunnel being used for the Copper River 
Railroad, it was previously used as a 
highway tunnel. In 1976 a cave-in occurred; 
its present historic values are not known. 

4.2.16.2.1 Construction Areas Previously 
Surveyed for TAPS or ANGTS 

Presumably, pipeline construction in 
areas previously surveyed for TAPS or in 
anticipation of ANGTS holds relatively 
little potential for damaging cultural 
resource sites because most, if not all, 
sites in such areas have been identified and 
evaluated and many have been excavated. 
Those remaining sites deemed to be 
significant cultural resources, according to 
National Register of Historic Places 
criteria, should be protected by extant 
federal and state laws. However, it is 
always possible that some cultural resource 
sites, particularly those that are deeply 
buried, may have escaped the notice of 
earlier investigators and would be found. 
Also, though potential danger to sites 
identified during the TAPS project as well 
as for ANGTS preconstruction reconnaissance 
(not public information) may have been 
mitigated by avoidance, it might be 
necessary, because of routing changes or the 
need for additional borrow material, to 
disturb these sites during construction of 
TAGS. Any archaeological sites which were 
partially excavated during the TAPS project 
that could not be protected by avoidance, 
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may be at considerable risk of major impact 
if TAGS construction proceeds because they 
are concentrated on material source sites 
which were previously mined to the perimeter 
of the archaeological site. Implementation 
of an appropriate cultural resource 
protection plan would ensure that potential 
impacts are minor or negligible. 

4.2.16.2.2 Construction Areas Not 
Previously Surveyed for TAPS or 
ANGTS 

In the absence of an appropriate 
cultural resource site protection program, 
the potential exists for major adverse 
effects during TAGS construction on sites 
not previously studied. Earlier surveys 
have demonstrated the considerable potential 
for archaeological remains in the unsurveyed 
portions of the proposed TAGS alignment. 
Cultural resource sites situated along the 
actual pipeline, on material sources, and in 
other areas that would be disturbed by 
construction may be subject to severe damage 
or even destruction. •Location of such sites 
and employment of appropriate mitigation 
measures as part of a cultural resource 
protection plan would reduce the potential 
impact to negligible levels. 

4.2.16.3 Potential Secondary Impacts 

The potential for indirect adverse 
impacts on cultural resource sites as a 
result of TAGS construction is potentially 
major and of special concern because of 
difficulty in mitigating such effects. 
Unsalvaged sites within and adjacent to the 
proposed TAGS alignment would be at risk in 
terms of secondary impact regardless of 
whether or not a previous archaeological 
survey has been conducted in a specific 
area. The only difference is that without 
knowledge of the sites in unsurveyed areas 
it would be impossible to make an estimate 
of the extent that secondary impacts 
diminished the data base. 

Many types of secondary impacts are 
possible, including unauthorized collection 
of cultural materials by construction or 
operational personnel or by individuals who 
simply have greater access to the region 
because of improved transportation. 
Unfortunately, the last has been common in 
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Alaska. Though control of erosion and other 
measures designed to provide general 
environmental protection in construction 
areas could also protect cultural deposits, 
there would be the possibility that adverse 
secondary impact which could alter thermal 
regimes (which might accelerate 
deterioration of organic materials) could 
occur. Site disturbance might result from 
erosion attributable to postconstruction 
phase activities, such as increased use of 
areas adjacent to the pipeline by off-road 
vehicles. 

4.2.16.4 Summary 

Any disturbance to a cultural resource 
site, including scientific excavation, could 
result in adverse impact. However, an 
appropriate cultural resource protection 
program, such as that now being planned in 
conjunction with the proposed construction 
of TAGS, has the capacity to reduce risk to 
a minor or negligible level. Impacts for 
TAPS, TAGS, ANGTS, and El Paso would be 
considered similar for overall cultural 
values since such values are given special . 
consideration·by federal and state laws. 
Furthermore, the execution of such a program 
has the potential to make major 
contributions to our knowledge of the past. 

4.2.17 Subsistence 

4.2.17.l Introduction 

The potential effects of the proposed 
project on subsistence uses are primarily a 
function of the impacts on fish and wildlife 
used for subsistence, access to subsistence 
resources (including forest products), and 
potential interference with or disruption of 
harvest activities. 

Potential direct effects of the proposed 
project on subsistence uses include the 
following. 

Reduction in the availability of 
subsistence resources due to various 
aspects of project construction and 
operation 

Interference with or preclusion of 
access to subsistence resources and 
harvest methods 
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Competition for subsistence 'resources by 
project personnel 

New or greater use of subsistence 
resources in areas made more accessible 
by new or improved roads Gr trails 

Potential indirect impacts are adverse 
effects on convnunities and individuals ftom 
a loss of traditional harvest activities, 
including loss of traditional supply of 
foods, increased outlay of cash for 
substitute foods, reduction in time 
available for subsistence activities due to 
employment conmitments, and sociocultural 
impacts from reduced participation in the 
harvest, processing, and distribution of 
subsistence resources. 

Following are some criteria that 
determine significance of potential effects. 

Relative abundance and distribution of 
the subsistence resource and harvest 
activities compared to that affected by 
the project 

Duration of the impact 

Relative importance. to the 
communities/individuals of the affected 
resources and uses 

Availability of other sources of 
affected resources or acceptable 
replacement resources 

4.2.17.2 Impacts to Fish and Wildlife 

Construction and operation of the 
project could affect fish and wildlife 
resources used for subsistence activities in 
three ways, all resulting in their reduced 
availability for subsistence harvest. 
First, mortality could occur from project 
construction or accidental events such as an 
ail spill. Fish would be most at risk due 
to the potential for siltation or fuel 
spills into a watercourse. Second, fish and 
wildlife might avoid the project area due to 
construction activities, or in the case of 
poorly placed drainage and fish passage 
structures, be unable to physically migrate 
through the project area. Animals that can 
avoid the area during construction 
activities, such as moose and caribou, are 
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likely to do so. Finally, construction and 
operation of project-related facilities 
could result· in habitat loss and a reduced 
level of utilization of the project area by 
fish and wildlife. Here the level of impact 
depends on the particular habitat disturbed 
by pipeline, road, borrow pit, and facility 
construction. Fish spawning and 
overwintering areas and loss of riparian 
vegetation that supports moose populations 
are among the habitats most sensitive to 
disruption. The duration of impacts would 
be generally limited to construction 
activities an any of the six construction 
spreads, none of which would not exceed two 
years. Specific activities include clearing 
the right-of-way work pad construction (four 
to ll months), and pipe ditching and laying 
(six to seven months). 

North Slope Borough 

The potential for impacts to fish and 
wildlife resources used for subsistence 
purposes varies along the TAGS route. In 
the North Slope Borough some fish resources 
would be affected by mortality, obstructions· 
to migration, and loss of critical habitat. 
Other important areas used by village 
residents for fishing would still be 
available, and impacts ta fish would be 
minimized through proper design and 
construction procedures proposed for the 
TAGS project. Moderate impacts to moose, 
sheep, and caribou are potentially more 
significant on a short-term basis. 
Avoidance of construction areas and induced 
changes to distribution or migration 
patterns would cause temporary hardship to 
individuals who utilize areas along the 
route for the subsistence harvest of moose 
and caribou, requiring increased harvest 
effort elsewhere. Loss of riparian habitat 
could reduce the availability of moose. 
Because the area along the TAGS route is not 
a primary subsistence use area of Kaktovik, 
Nuiqsut, and Anaktuvuk Pass, impacts to fish 
and wildlife in this area would be minor and 
are not significant in terms of subsistence. 

Northern Corridor 

Along the northern corridor, caribou, 
moose, and fish would also be sensitive to 
TAGS-related impacts. Communities close to 
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the TAGS route would more likely be 
affected, such as Nolan/Wiseman and 
Livengood. Fish and wildlife avoidance 
would temporarily require a greater level of 
harvest effort in areas more remote from 
construction activities. This would result 
in a temporary significant restriction of 
subsistence use of these resources (see 
Figure 4.2.17-1). The communities of 
Allakaket/Alatna, Bettles/Evansville, 
Rampart, and Stevens Village use many areas 
other than the TAGS route for subsistence 
activities and would not be as affected by 
impact to fish and wildlife. 

Fairbanks-Delta Junction Communities 

The Fairbanks-Delta Junction communities 
area is not classified as a rural 
subsistence use area by the Joint Boards 
of Fisheries and Game, and participation 
in subsistence-like activities is lower in 
that area. Since no construction activities 
occur in the vicinity of personal-use 
fisheries, impacts would be limited to the 
unlikely occurrence of a catastrophic fuel 
spill event. 

Glennallen/Copper Center Corridor 

Potential impacts in the Glennallen/ 
Copper Center corridor would be moderate and 
similar to those in the northern corridor, 
with fish, moose, and caribou being the most 
sensitive subsistence species. There would 
be no migration impacts to the Nelchina 
Caribou Herd. Because there are no 
activities in major rivers used for 
subsistence or personal-use fisheries, 
impacts to subsistence fisheries would be 
minimal except in the unlikely event of a 
catastrophic fuel spill. 

Some avoidance of the construction area 
by moose and caribou would occur. 
Communities adjacent to the TAGS route would 
be affected and include Paxson/Sourdough, 
Gulkana, Glennallen, Copper Center, and the 
Upper Tonsina communities. This would 
result in temporary significant restriction 
of subsistence uses of these resources (see 
Figure 4.2.17-1). · 
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Valdez/Tatitlek 

Like other areas of the TAGS route, 
moose and fish in the Valdez area are the 
subsistence species most sensitive to 
impact. However, because subsistence 
hunting and fishing by Valdez residents is 
minimal, subsistence impacts would not be 
significant. Valdez is not presently 
classified as rural by the State Boards of 
Fish and Game. Tatitlek relies on marine 
subsistence species and primary harvest 
areas are located outside Valdez Arm (City 
of Valdez 1986). Marine mammals used for 
subsistence might be sensitive to increased 
levels of tanker traffic. Other subsistence 
fish and wildlife species are unlikely to be 
affected. 

Adverse impacts to fish and wildlife 
used for subsistence purposes could result 
in some increased effort for adequate 
subsistence harvest and economic and social 
impacts. Again, communities adjacent to the 
TAGS route would be moderately affected. 

4.2.17.3 Interference/Access Impacts 

TAGS project construction and operation 
has· the potential to interfere with 
subsistence activities. ·The primary causes 
of interference are restriction of access to 
traditional subsistence use areas and 
restriction on hunting and fishing in the 
vicinity of the TAGS project. Construction 
activities and placement of facilities, 
roads, and borrow pits throughout the 
project area would eliminate or restrict 
some access to areas traditionally used for 
subsistence activities. In the 
Glennallen-Copper Center area, access 
restrictions associated with the TAPS 
pipeline have affected firewood and 
household log harvesting (R. King, pers. 
comm.). Work pad construction and pipeline 
ditching and laying activities would last 
for periods of up to 11 months (although the 
pipeline ditch would not likely be open for 
more than 30 days in any given location). 
Construction camps, access roads, and borrow 
pits could be operational for the period of 
construction. The potential for these 
impacts would be significant, but temporary, 
and limited to the length of construction 
activities in a given area. 
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Regulations regarding hunting and 
trespassing in the vicinity of the completed 
TAGS line can also have the effect of 
restricting subsistence use of traditional 
sites. Loss of hunting access due to 
restrictions around oil and gas facilities 
is a co11111on complaint of NSB residents 
(Woodward-Clyde Consultants 1984). Unlike 
an oil or gas field, the TAGS corridor is a 
narrow linear feature, and hunting 
restrictions would be less likely ta result 
in the extensive elimination of subsistence 
activities in traditional use areas. Any 
closure of the TAGS right-of-way to public 
access would also affect access to 
traditional subsistence use areas. Because 
the TAGS pipeline would be buried far most 
of its length, the necessity for hunting and 
access closures after completion of 
construction would be minimized, and impacts 
would be minor. 

Communities located adjacent to the TAGS 
route, such as those in the northern 
corridor (Nolan/Wiseman and Livengood) and 
Glennallen/Copper Center area 
(Paxson/Sourdough, Gulkana, Glennallen, 
Capper Center, and the.Upper Tonsina)~ are 
more sensitive to interference impacts than 
those which are further away or have broad 
subsistence use areas. Interference with 
subsistence activities would result in some 
increased effort for adequate subsistence 
harvest and economic and social impacts, 
particularly in communities adjacent to the 
TAGS route. This would cause a temporary 
but significant restriction of subsistence 
use in these areas (see Figure 4.2.17-l). 

4.2.17.4 Increased Sport Hunting. Fishing. 
and Trapping Competition 

Increased levels of sport hunting, 
fishing, and trapping would be associated 
with TAGS construction and operation. The 
project would introduce large numbers of. 
direct and indirect employees into the area 
and would likely result in improved access 
into many places with fish and wildlife 
resources. This mobile work force and 
its dependents would participate in sport 
hunting, fishing, and trapping activities. 
Left unregulated, such participation would 
compete with subsistence users for fish and 
wildlife re~ources, which would threaten 
maintenance of the populations of fish and 
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wildlife used for subsistence purposes. 
Sport hunting, fishing, and trapping 
activities by employees would be 
concentrated around the locations of 
construction camps. During TAPS 
construction many participating companies 
prohibited employees from sport hunting and 
fishing while on the project. In addition, 
a 5-mile-wide corridor on each side of the 
pipeline was closed to.sport hunting and 
fishing by the State of Alaska north of 
the Yukon River. If a similar action is 
taken by the State Boards of Fish and Game, 
it might be necessary to exempt traditional 
subsistence users from closures. 

Al though not within a unit of the 
national park system, current actions by the 
state to manage the Nelchina Caribou Herd 
provide a likely example of what mJ.ght 
happen should the TAGS project produce 
competition for fish and wildlife resources 
above that prudent for good management. The 
harvests of Nelchina Caribou Herd presently 
ia controlled by a permit system. Only 
Alaakan residents are eligible for these 
permits and a certain number of permits are 
set aaide for the local rural subsistence 
residents. '!'he season for subsistence 
harbest is significantly longer than that 
for sports hunting. 

Due to the availability of existing 
public access to hunting and fishing areas 
and the subsistence reliance on the area in 
the immediate vicinity of the TAGS project, 
the northern corridor (Nolan/Wiseman, 
Stevens Village, and Livengood) and 
Glennallen/Copper Center area 
(Paxson/Sourdough, Gulkana, and Upper 
Tonsina communities would be more vulnerable 
to increased competition from sport hunting, 
fishing, and trapping than those which are 
further away or have broad subsistence use 
areas. Fish (salmon, grayling, burbot, and 
whitefish), moose, and caribou are important 
dietary components to communities of these 
areas and are also popular sport hunting and 
fishing species. Small and medium-size 
furbearers are trapped to provide materials 
for local handicrafts and pelts which are an 
important source of cash for some families. 
Increased competition from sport hunting, 
fishing, and trapping would result in 
moderate impacts and increased effort for 
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adequate subsistence harvest, and economic 
and social impacts. 

Currently, there are restrictions on 
hunting with firearms in the 5-mile-wide 
corridor on each side of the Dalton Highway, 
which also applies to subsistence hunting. 
However, because fishing is not restricted 
and both sport and subsistence hunters wlll 
likely go outside the corridor to hunt, 
competition will remain a likely impact. 

Historically, the Joint Boards of 
Fisheries and Game have acted to protect 
subsistence harvest of fish and wildlife 
when such harvest levels have been deemed to 
be in jeopardy or inadequate to maintain 
traditional subsistence use of fish and 
wildlife. Such protection measures have 
taken the form of .special subsistence 
hunting and fishing openings (e.g., moose 
and caribou hunts in the Glennallen area and 
king salmon fishing in Tyonek), or 
restrictions on sport and commercial 
harvest. Specific actions by the Joint 
Boards of Fisheries and Game to reduce 
the effects of TAGS on subsistence resources 
in the Glennallen and Livengood-Wiseman 
areas depends upon the actual extent of 
TAGS workers establishing residency in these 
two· areas. 

Pipeline construction employees 
could conceivably qualify as rural 
subsistence users and compete with area 
residents for subsistence resources. To 
qualify as rural subsistence users, a 
non-Alaska resident would have to reside 
in Alaska for one year and establish a 
primary domicile in a rural area 
classified fat subsistence. An Alaska 
resident from outside the area in question 
would have to legally change his primary 
residence to the rural area classified for 
subsistence. Because the period of pipeline 
construction is relatively short and 
pipeline crews will be moving regularly from 
camp ta camp along the pipeline spread, this 
is not likely to happen. It also is 
possible that operations employees might 
qualify £or subsistence in the area or 
unemployment. As a general rule employees 
associated with the operation of 'rAPS have 
not changed their primary domicile to 
remote, rural locations. '!'his same pattern 
is expected to be representative or TAGS 
operational workers. 
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'rhere is a possibility that some 
increased sport fishing competition may 
occur in national parks and sport hunting 
and £ishing in national park preserves along 
the j?roject route. However, the State 0£ 
Alaska is empowered to exercise a 
subsistence harvest pre£erence over sport 
harvest if a scarcity is determJ.ned to 
exist, and this PiOuld apply to £ish and game 
resources on park lands. such an action 
could be taken to minimize this impact. 
Similarly, there is a potenti~ £or 
non-resident project employees to become 
rural residents and increase the number of 
quali£ied subsistence users eligible to hunt 
and £ish on park lands. However, as 
described in section 3.2.17.1, the 
requirements £or one-year residency and 
legal change 0£ address would make it 
unlikely that non-resident construction 
workers PiOuld qualify as subsistence users. 
In the case 0£ Alaskan residents employed by 
'rAGS, they PiOuld also need t:o have resided 
in Alaska £or a year and would need to 
change their primary domicile to the local 
rural area where they are employed. This is 
considered unlikely. 

7'he National Park Service (NPS) has 
spec1£ic· regulations covering subsistence 
use (36 CPR 13 Subpart B.13.43 and 1344). 
'rhese regulations establish a procedure £or 
designating zones wherein Alaskan rural 
residents having their primary permanent 
residence adjacent t:o or in the vicinity of 
the National Park may use it £or 
subsistence. Alaskan rural residents having 
a personal or £amily history of customary 
and traditional use (wi tbout aid of 
atrcra:ft) of the National Park also may 
apply to the manager 0£ the National Park 
£or a subsistence permJ.t. 

Pipeline PiOrkers residing in 'rAGS 
construction camps PiOuld be unlikely to 
quality £or subsistence use in an adjacent 
National Park unless the employee 
established #primary permanent residence# 
within an area already designated as a 
#Resident Zone# or had a personal or family 
history 0£ subsistence use meeting NPS 
standards. Accordingly, 'rAGS would have 
negljgible e££ect on existing subsistence 
use in a National Park. 
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The duration of competitive impacts 
would be limited to the period of 
construction, although the operational work 
force could continue to compete with 
subsistence users on a smaller scale. These 
impacts would not result in a significant 
restriction of subsistence uses. 

402.17.5 Impacts From Employment 

Even in those Alaska communities 
oriented towards a traditional subsistence 
way of life, most residents desire some 
level of employment. Employment provides 
cash, which is used to support subsistence 
activities (i.e., purchase of boats, 
snowmobiles, supplies) and is often 
distributed along the same kinship lines 
used for distribution of subsistence 
resources. Project employment opportunities 
are very important to local residents, and 
wage income would offset loss of subsistence 
resources to some degree. However, 
employment also presents some disadvantages 
to participating in the traditional 
subsistence way of life (A. Lane, pers. 
~omm. ) . These disadvantages include loss 
or t.1.me available to prepare £or and pursue 
subsistence activities. Decreased 
part.icipation due to emploljlDent would have 
some economic impact which would be 
partially o££set by wages. 

Subsistence harvest patterns follow the 
seasonal availability of resources, but they 
also require flexibility to take advantage 
of unexpected harvest opportunities as they 
arise. Full-time employment is not 
conducive to participation in subsistence 
activities, particularly those that cannot 
be scheduled in advance. In many 
predominantly Native communities, full-time 
jobs such as those in school districts and 
government provide flexibility for 
subsistence activities (such as subsistence 
leave or school closures). During 
construction of the TAPS project, employers 
often reported that Native employees would 
request leave or quit to participate in 
subsistence activities. Likewise, many 
Native employees thought full-time 
employment too restrictive. Because the 
majority of local employment opportunities 
would be during project construction, minor 
impacts from employment would generally be 
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temporary and are not considered a 
significant restriction of subsistence uses. 

The communities most sensitive to 
employment-created subsistence impacts are 
those that are predominantly Native and 
which have a social structure and community 
identity that revolves around participation 
in subsistence activities. These include 
Kaktovik, Nuiqsut, Anaktuvuk Pass, 
Evansville, Allakaket/Alatna, Stevens 
Village, Rampart, Minto, Copper Center, and 
Tatitlek. The effects of an 
employment-induced reduction in subsistence 
participation are primarily social and 
cultural. 

4.2.17.6 Relocation/Increased Harvest Effort 

An indirect impact of the TAGS project, 
resulting from the primary impacts to 
subsistence described above, is increased 
harvest effort required to offset loss of 
subsistence resources in the vicinity of the 
project. Any reduction in harvest levels 
attributable to the project would result in 
this increased effort to make up the loss 
taking place in other areas unaffected by 
the project (relocation). In .addition to 
the time involved with extra travel, 
increased harvest effort usually requires 
additional outlays of cash for fuel and 
supplies. 

Communities located adjacent to the TAGS 
route, such as those in the Northern 
Corridor (Nolan/Wiseman and Livengood) and 
Glennallen/Copper Center (Sourdough/Paxson, 
Gulkana, Glennallen, Copper Center, and the 
Upper Tonsina communities) area, are more 
sensitive to impacts from relocated or 
increased effort than those which are 
further away or have broad subsistence use 
areas. Because of greatly reduced levels of 
activity and construction facility 
closure/rehabilitation after construction, 
relocation and increased·effort impacts 
would result in a temporary but 
significant restriction of subsistence uses 
(see Figure 4.2.17-1) during construction 
but would be negligible during project 
operation. (Residents or Nolan do not 
quality as living in a 8 resident zone8 ror 
purposes or subsistence in the nearby GAAR 
(L. Waller, NPS, pers. comm., 3/88}). 
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4.2.17.7 Economic Impacts 

A second indirect effect of TAGS 
construction and operation would be adverse 
economic impact on communities that are 
oriented towards a subsistence way of life. 
This could partially be offset by any local 
hire/employment opportunities. Economic 
impacts result from increased out.lays of 
cash to replace reductions in subsistence 
harvests and to support increased harvest 
efforts to make up for reductions in 
resources. Where a reduction of harvest in 
traditional use areas occurs, a resulting 
increase in or relocation of harvest effort 
may require additional cash outlays for 
supplies such as food and fuel for boats and 
snow machines. 

Harvest replacement with store-bought 
foods is often expensive, and cash used for 
these purposes may be diverted from other 
needs, such as heating fuel, clothing, and 
equipment. 

In communities where employment 
opportunities are few, additional cash 
outlays are a hardship since no ready 
sources of cash are available. This would 
be partially offset by local hire · 
employment opportunities provided by the 
project. Communities with limited 
employment opportunities and located 
adjacent to the TAGS route, such as Native 
communties in the northern corridor and 
Glennallen/Copper Center area, are more 
sensitive to competition impacts than those 
which are further away or have broad 
subsistence use areas. The level of 
economic impacts would be moderate during 
construction activities (the major source of 
fish and wildlife interference/access and 
relocation/increased effort impacts) but 
negligible during project operation. 

An add1t:ional economic impact could 
result from a decision by the Joint Boards 

, of Fisher.ies and Game to redesignate a 
community from rural to non-rural. 'Phis 
could occur if a project induced changes to 
population growth and employment 
characteristics resulted 1n the Joint Boards 
of Fisheries and Game reevaluating the 
communities rural subsistence status. Loss 
of this designation flll'Ould prevent residents 
of an affected community from receiving 
subsistence preference in the harvest: of 
fish and wildlife, and participate in 
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subsistence hunting and fishing seasons. 
'Phis in turn would create associated 
economic impacts. The greatest likelihood 
would occur during the construction phase 1n 
communities like Glennallen, which could 
become a regional supply center for pipeline 
activities. HoWJing non-resident employees 
oL Yukon Pacific and it:s contractors in camp 
facilities would minimize this impact. 
A:fter project construction, 
operation-related employment would not be 
significant enough to result in 
redesignation. Although th.is is possible, 
it .1.s believed that .it is unlikely that TAGS 
induced population growth of permanent 
residents to areas such as Glenallen will 
not be :so large as to cause a 
redesignation. This possibility i:s even 
more unlikely for smaller communities like 
Niseman. 

4.2.17.8 Social/Cultural Impacts 

The social impacts from the loss of 
participation in subsistence activities are 
complex and include loss of cultural 
identity and status in the affected 
conmunity·, dietary impacts, and aggravation 
of social problems such as depression and · 
substance abuse (Woodward-Clyde Consultants 
1984). As indicated earlier, the foundation 
of sociocultural systems of many rural 
communities is the subsistence utilization 
of the natural environment and its fish, 
wildlife, and vegetation resources. A 
reduction in the ability to participate in 
subsistence activities would result in 
community and individual identity loss 
through being unable to provide and 
distribute subsistence resources at 
traditional levels. Subsistence foods are a 
physically and psychologically important 
source of nutrition to Alaska Natives. A 
moderate reduction in such foods and their 
replacement with a limited range of 
store-bought foods can also lead to dietary 
problems and a loss in sense of well-being. 

The communities that are most likely to 
be sensitive to social impacts from reduced 
subsistence activities are those that are 
predominantly Native and which have a social 
structure and personal identity that 
revolves around participation in subsistence 
activities. These include the North Slope 
communities, Evansville, Allakaket/Alatna, 
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Stevens Village, Rampart, Minto, Copper 
Center, and Tatitlek. Proximity to the TAGS 
route, severity of harvest opportunity 
reduction, and limited alternatives far 
relocation of harvest effort would also 
aggravate social impacts. Duration of 
social impacts are likely to be limited to 
the period of project construction. 

4.2.17.9 Summary 

The TAGS project would result in several 
categories of impacts to subsistence uses 
and activities: impacts to fish and 
wildlife used for subsistence; interference 
and access impacts; increased competition 
from sport hunting, fishing, and trapping; 
impacts from project employment; relocation 
of and/or increased harvest effort; economic 
impacts; and social impacts. With few 
exceptions, these impacts would be minor to 
moderate and temporary, limited to 
construction activities that occur over a 
34-month period in any given construction 
spread. Minor levels of impact--permanent 
or "life-of-the-project"--would result from 
habitat loss (due to borrow activities and 
placement of facilities), interference with 
or restrictions by AOF&G for hunting 
adjacent to the right-of-way, and limited 
hunting/fishing/trapping competition from 
the operations work force. These impacts do 
not constitute a "significant restriction" 
of subsistence uses or activities. Same 
temporary impacts such as fish and wildlife 
avoidance of the project area, interference 
with or restrictions to access to hunting an 
the ROW, and associated relocation of and/or 
increased harvest effort, economic impacts, 
and social impacts would result in a major 
but temporary restriction in subsistence 
uses and activities by convnunities located 
adjacent to the TAGS route. Affected 
communities and resources include the 
following: Nolan/Wiseman, Livengood, 
Stevens Village, and Minto (hunting for 
moose and caribou and fishing); and 
Paxson/Sourdough, Gakona, Copper Center, and 
Upper Tonsina (hunting for moose and 
caribou, and fishing). 
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4.2.17.10 ANILCA Section 810(a) Evaluations 
and Findings. 

Appendix L contains evaluations and 
findings as required by ANILCA for all 
alternatives. 

4.2.18 Public Safety 

4.2.18.l Introduction 

This discussion describes the risks and 
consequences of possible upset conditions 
and hazards associated with the proposed 
project which could affect public safety. 
The_ safety system analysis is based on a 
review of routing and siting, criteria, 
design and construction requirements, 
operations and maintenance requirements, and 
proposed mitigation. Safety elements that 
would be incorporated in project design 
include gas detection, fire detection and 
protection, high-pressure relief and 
emergency venting, containment, and control 
of LNG spills or leaks, shutdown systems, 
geologic and seismic consideration, noise 
control, adherence to applicable design 
codes and regulations, personnel training, 
and quality assurance/quality control. 

4.2.18.2 Pipeline 

As discussed in Section 2, the pipeline 
system was designed to minimum federal 
safety standards for the transporation of 
natural gas as prescribed in 49 CFR 192. 
These regulations outline the minimum 
requirements for materials, design, 
fabrication, assembly, construction, 
operation, inspection, testing, and 
maintenance of pipelines transporting 
natural gas. Noncompliance with any of 
these requirements could result in adverse 
safety conditions. 

The proposed TAGS would be constructed 
near TAPS and/or the authorized ANGTS at 
Atigun Pass, Sukapak Mountain, Yukon River, 
at several pipeline and road crossing 
locations, and near the TAPS oil terminal in 
Valdez. Although a preliminary 
determination of compatibility has been 
identified (see Appendix B), both public 
safety and national security concerns could 
result should a system failure occur at 
these "pinch points." 
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Specific designs have been .developed by 
YPC to accommodate the expected seismic 
areas crossed by the pipeline. Seismic 
criteria would consider two levels of 
earthquakes--a design-contingency earthquake 
and a design-operating earthquake. All 
elements of the pipeline system, including 
the compressor stations, would be designed 
to withstand the loading of a 
design-operating earthquake in accordance 
with conventional engineering practices and 
criteria and remain operational during and 
after such an event. In the event a 
design-contingency earthquake, the pipeline 
system would be shut down for inspection to 
determine if any repairs would be necessary. 

The pipeline system would be equipped 
with an emergency pressure relief system and 
mainline block valves to handle emergency 
shutdowns along the system. Such a system 
would be remotely operated with block valve 
spacing between 5 and 20 miles and at 
critical locations such as at meter 
stations, compressor stations, aerial river 
crossing, and fault crossings. At these 
locations, block valves would·be located 
immediately upstream and downstream to 
provide isolation capability. 

Consideration would be given to using 
block valves during the detailed design phase 
where TAGS is near either TAPS or ANGTS (see 
Appendix B for a listing of such locations). 

Cathodic protection facilities would be 
installed along the entire pipeline route 
for external corrosion control to prevent 
pitting due to chemical reaction between the 
soil and the carbon steel pipe. If pitting 
were not controlled, it could reduce the 
wall thickness of the pipe sufficiently to 
cause a break. 

The security for the pipeline would be 
provided by both aerial and ground 
reconnaissance. Frequent overflights would 
be conducted along the entire length of the 
pipeline system. All above-ground· 
facilities would be fenced ta prevent 
unauthorized entry. The aerial crossings of 
the pipeline would be provided with a 
security area on either bank of the river 
crossings or at the aboveground fault 
crossings. 
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An integrated communication system would 
provide £or the exchange or voice and data 
information along the entire pipeline 
route. In addi CJ.on to the traditional 
mJ.crowave radio system whJ.ch would link all 
telephone system locations, PABX, SC/WA, 
Telex and mobile repeater equJ.pment, YPC is 
considering the installation or a 
£1ber-opt1c cable J.n the pipeline trench. 
'l'his system would provide a redundant 
communication and data transmission 
capabilities with no additJ.onal 
environmental impacts. 

4.2.18.3 Compressor Stations 

Each of the proposed TAGS compressor 
stations would be manned full time for 
station operations and maintenance. The 
stations would be equipped with gas 
detection, fire detection, communications 
facilities, and utility systems sufficient 
for stand-alone operations. The TAGS 
compressor station would be equipped to 
handle and control emergency situations with 
emergency shutdown systems to allow for 
isolation and venting of all station piping 
and equipment. Station block valves would 
be provided to isolate the station and 
pipeline from the mainline gas while 
allowing flowing gas to bypass the 
stations. Since each of the 10 compressor 
stations is located in remote areas, no 
adverse impacts to public safety should 
result from emergency operations. 

4.2.18.4 LNG Safety 

4.2.18.4.l LNG Safety Regulations 

The U.S. Department of Transportation 
Office of Pipeline Safety, certified the 
"Liquefied Natural Gas Facilities, Federal 
Safety Standards" (49 CFR 193), which 
prescribe safety regulations for LNG 
facilities (see Appendix G). Additionally, 
the U.S. Coast Guard under authority of 33 
USC 1221 and Executive Order 10173 is 
responsible for establishing regulatory 
requirements for facility site selection as 
it relates to management of vessel traffic 
in and around a facility and for all matters 
pertaining to structures or equipment 
located on navigable waters and facilities 
located between the vessel and the last 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND ALTERNATIVES 

manifold (or valve) immediately before tne 
receiving tank(s). These regulations govern 
and standardize criteria far the siting, 
design, installation, or construction of an 
LNG facility and prescribe requirements for 
the maintenance and operation of the 
facility, personnel qualifications and 
training, fire protection, and security. 
Under these regulations, an LNG facility 
must be designed to minimize the hazards to 
persons and off-site properties resulting 
from leaks and spills of LNG and other 
hazardous fluids at site. 

The LNG system safety and reliability 
for a project as large and complex as TAGS 
must balance the risks and consequences 
associated with the construction and 
operation of the system with the technical 
and economic feasibility of system design 
criteria and operational procedures. 

All system safety and reliability design 
criteria, operational procedures, and other 
mitigating measures as specified in 49 CFR 
193 would be implemented and are intended to 
reduce the possibility of system failures 
and to reduce risk to public safety. 

4.2.18.4.2 Public Risk of LNG 

The risk to the public from the proposed 
LNG liquefaction and marine terminal at 
Anderson Bay would result from the effects 
of a catastrophic leak or spill of LNG. LNG 
is an extremely cold (-259°F), volatile, 
llquJ.d which readily vaporizes when 
exposed to external heat sources such as 
water, soil, or air and when warmed to a 
temperature of -l60°F becomes llghter than 
air. LNG produces about 600 cubic 
feet of natural gas for every cubic foot of 
liquid at ambient temperature. Pure LNG 
vapors, if confined, are not explosive, but 
a mixture of 5 to 15 percent vapor to air is 
flammable. Should such a mixture of LNG 
vapors be allowed to disperse in the 
presence of an ignition source, an explosion 
could occur. 

The major concern of a large-scale LNG 
spill would be the dispersion of flammable 
vapor and subsequent ignition at the site or 
over a larger area. Once the air-vapor 
mixture has been ignited, the fire would 
probably propagate back to the fuel source 
(FERC 1978). Although there is little 
actual experience with such a catastrophe 
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from this type of facility, impacts to the 
public would be highly variable and would 
depend on the following. 

Location of the spill and the population 
of the areas adjacent to this location. 

Presence of an ignition source within 
the dispersion limits of the vapor cloud 
and whether the cloud became ignited. 

Flammability of the structures and 
materials encompassed by the vapor cloud 
or exposed to radiation from a large LNG 
pool source. 

Repairability of the leak source and the 
time it takes to accomplish shutdown. 

Time required to notify the public and 
take appropriate mitigation actions 
(FERC 1978). 

4.2.18.4.3 Anderson Bay LNG Plant and 
Marine Terminal Safety 
Considerations 

The site at Anderson Bay was selected 
for location of the proposed TAGS LNG plant 
and marine terminal facilities based on 
specific analyses conducted by YPC with 
respect to the compliance with the 
requirements of 49 CFR 193. Anderson Bay is 
a relatively remote location within Port 
Valdez. The distances which separate 
Anderson Bay from existing developments 
contribute to the inherent safety of the 
site. Alyeska Pipeline Service Campany 
operates the TAPS terminal at Jackson Point 
in Port Valdez. This terminal is located 
approximately 3.5 miles to the east and is 
the only existing industrial activity near 
Anderson Bay. The existence and operations 
of the TAPS terminal would not adversely 
affect the operation of the TAGS facility. 
Valdez Narrows, located more than 3 miles 
west of Anderson Bay, is used by vessel 
traffic to enter and depart Port Valdez, 
including tankers which carry TAPS crude 
oil. Shipping use of the Valdez Narrows or 
Port Valdez would not be adversely affected 
by the operation of the TAGS facility. The 
city of Valdez is located more than 5 miles 
east-northeast of Anderson Bay on the 
opposite (north) shore of Port Valdez. 
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The proposed TAGS LNG plant site at 
Anderson Bay would be located within a 
Uniform Building Code designated seismic 
risk zone 4. An on-site geologic 
reconnaissance and preliminary site seismic 
evaluation have been completed by YPC in 
order to develop confidence that the 
Anderson Bay site would be capable of 
complying with 49 CFR 193 siting 
requirements. Specifically, the limiting 
criteria listed in 49 CFR 193.206l(f) have 
been evaluated by YPC as follows: 

Most Critical Ground Motion 

Deterministic and probabilistic 
calculations have been performed. The 
predominant feature which controls 
seismic hazard in the Valdez area is the 
gently dipping "Benioff-Wadati zone" 
that marks the boundary between the 
Pacific and the Alaskan tectonic 
plates. A major seismic event could 
occur on the Benioff-Wadati zone, which 
lies 13 to 19 miles beneath Port 
Valdez. Peak ground acceleration 
estimates are based on data relating to 
seismic events associated with the 
Benioff-Wadati zone. A maximum s.eismic 
event directly beneath the site at a 
depth of 13 miles was considered for the 
deterministic evaluation of a peak 
acceleration attenuation equation 
t1ould result in a maximum 
deterministic ground acceleration peak 
value of 0.4g. 

Preliminary probabilistic estimates of 
· ground motion have been evaluated using 
tectonic models from prior studies in 
the region. These models were used with 
conservative attenuation relationships 
for the bedrock site conditions know to 
occur at Anderson Bay. Based upon an 
annual probability of exceedance less 
than 0.0001, a probabilistic peak ground 
acceleration value of 0.55g has been 
estimated for the Anderson Bay site. 

Quaternary Fault Displacement 

A survey of geologic and seismological 
professionals t1ho are active in the 
Valdez region and literature review of 
geological and seismological references 
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indicate that no evidence of Quaternary 
faulting has been identified within the 
site region. The closest faults with 
demonstrable Quaternary displacement are 
greater than 50 miles from the site. 
There is no evidence that any faults 
·within the Valdez region were active 
during the great earthquake of 1964, 
even though the epicenter of this event 
was only 30 miles to the west. 

Differential Surface Displacement and/or 
Soil Liquefaction Due to Dynamic 
Properties of Materials Beneath the Site 

A preliminary site geological 
reconnaissance indicates that most of 
the site is underlain by near-surface 
bedrock. The Anderson Bay site appears 
to be geologically similar to the nearby 
TAPS terminal. Experience on the TAPS 
terminal site indicates that bedrock 
foundations within the site would be 
possible. Therefore, differential 
subsurface displacement and liquefaction 
during a seismic event due to dynamic 
properties of soils should not be a 
concern. 

The Anderson Bay site would' be developed 
at three major graded bench elevations. An 
upper bench graded ta elevations of 
approximately 155 to 165 feet would be 
constructed to accommodate placement of 
pipeline gas receiving facilities, process 
units, power plant, operational control and 
maintenance facilities, and process flare 
stack. A middle bench graded to an 
approximate elevation of 100 feet would be 
constructed to accommodate placement of LNG 
storage tanks and an impaundment. A lower 
bench graded to elevations of approximately 
50 to 60 feet would be constructed to 
accommodate harbormaster facilities, 
shoreline berths, dock entrances, wastewater 
treatment facilities, .and an isolated area 
for the marine flare stack. 

Conceptual layouts call for 1:1 cut 
slopes in rock. This angle would result in 
slopes less steep than both the rock bedding 
and foliation providing a relatively stable 
configuration for rock cut slopes. YPC has 
proposed to evaluate potential slope 
difficulties in detail during the design 
stage. Based on experience gained at the 
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TAPS terminal, rock slope stability could be 
achieved at the Anderson Bay site through 
the use of proper design and construction 
techniques. 

The LNG storage tanks and impoundment 
area would be based on the use of four 
800,000-barrel storage tanks, a four-cell 
system of 450-foot by 450-foot by 35-foot
high reinforced earth and concrete wall 
dikes and requiring approximately 50 acres. 
The cells would be sized for isolated 
containment of 150 percent of the contents 
of each storage tank. A 100-foot-wide 
perimeter roadway would provide access to 
the storage tank and impoundment area. 

The results of on-site geologic 
reconnaissance and preliminary seismic 
evaluation performed by the applicant 
indicate that the Anderson Bay site would be 
capable of meeting seismic siting 
requirements of 49 CFR l93.206l(f). No site 
conditions have been identified that would 
preclude location of LNG storage tanks at 
Anderson Bay pursuant to 49 CFR 
193.206l(f). YPC's discussions with 
cryogenic tank manufacturers verify that 
800,000-barrel storage tanks could be 
designed for maximum estimated seismic loads 
identified. 

Based upon conceptual definition of the 
plant relief system, approximately 40 acres 
of surrounding fenced or over-water security 
area is required for the process flare 
stack. This area was determined as the 
radiation zone exceeding 2000 Btu/hr-ft2 
around the flare. 

For safety and access the proposed TAGS 
LNG plant facilities would have proper 
facilities separation to allow multiple 
points of access and egress between all site 
areas and to allow personnel and equipment 
to move around the facility during an 
emergency. At minimum, the distances 
specified in the National Fire Protection 
Association Code 59-A for LNG would be 
adopted. 

The Anderson Bay site is located on the 
south shore of Port Valdez, Alaska. It is 
an ice-free, weather-protected fjord with 
established navigational facilities and 
procedures for large vessels. Water depths 
are 50 feet, within 300 feet of the 
shoreline, an area suitable for a 
tanker-turning basin of more than a mile in 
radius. The subbottom is known to be 
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bedrock. Marine access to the city of 
Valdez is relatively easy. 

The Anderson Bay site would be of 
suitable size, topography, and configuration 
to safely accommodate the proposed LNG 
facility. All area, distances, separations, 
impoundments, and access-ways developed by 
YPC during conceptual definition of the LNG 
plant facility could be accommodated in a 
plant layout configuration at Anderson Bay. 
The resulting LNG plant/marine terminal site 
layout as identified in Figure 2.2.1-5 
appears constructable with a design that 
minimizes hazards. LNG tanker berths could 
be safely located along the Port Valdez 
shoreline east of Anderson Bay (Figure 
2.2.1-4). 

YPC 1 s layout of the Anderson Bay site 
has considered emergency access. Cargo 
vessel berth and ferry landing facilities at 
the extreme east end of the site and an 
alternative off-loading dock area at the 
extreme west end of the site would provide 
emergency access for personnel, equipment, 
and materials. Multiple access routes would 
be available from either dock area to 
facilitate fire-fighting, spill control, or 
personnel evacuation. 

. Available information indicates the 
Anderson Bay site can be designed to meet 
the prescribed siting requirements of 
Subpart B of 49 CFR 193 at an appropriate 
conceptual level, including the general 
requirements for site size, topography and 
configuration, thermal radiation protection, 
and flammable vapor-gas dispersion, seismic 
investigation and design, flooding, soil 
conditions, wind, severe weather and natural 
occurrences, adjacent facilities, and 
requirements for separation of facilities. 

The risk to the public from the proposed 
LNG plant and marine terminal facility would 
be the effects of thermal radiation and 
flammable vapor gas dispersion of a 
catastrophic leak or spill of LNG. Within 
the vicinity of the proposed Anderson Bay 
facilities, several areas of public or 
private land uses were identified, as shown 
in Table 4.2.18-1. 
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Table 4.2.18-1 
Private and Public Land-use Areas Near the 
Anderson Bay LNG Plant and Marine Terminal 

North shoreline of Port Valdez 
Entrance Island 
Shoup Bay spit. 
TAPS terminal 
City of Valdez 
Old Valdez 
Alaska Pacific Refinery 
Valdez Airport 

Distance 
Fram Site/Ft. 

14,300 
14,800 
15,000 
16,500 
31,400 
44,000 
58,000 
52,800 

YPC performed an analysis of the thermal 
radiation and flammable vapor-gas dispersion 
for an LNG spill. The results of its 
analysis are attached as Appendix I and are 
summarized below. These calculations were 
independently verified for BLM and USACE by 
Harding La.Nson Associat~s (HLA) during 
preparation of the DEIS and this PllIS. In 
addition, they have been closely coordinated 
flfi th IX11.'. see Subsection S .ll. 

The thermal exclusion zone evaluation 
conducted by YPC for the proposed Anderson 
Bay site wa·s for a postulated LNG pool fire 
for the content of an 800,000-barrel LNG 
storage tank spilled and burning within the 
'dike. The results of the thermal radiation 
calculations worst case, using the American 
Gas Association thermal radiation 
methodology, was for an unattenuated 
incident radiant flux level of 1,600 ~ 
Btu/hr-ft2 (prescribed by 49 CFR 193.2057) 
extended far a maximum distance of 1,725 
feet from the center of a tank dike. All 
public and private land-use areas, as 
identified above would be located outside 
the thermal exclusion zone. 

A f lanmable gas-vapor dispersion 
exclusion zone associated with an average 
gas concentration in air equal to 2.5 
percent (prescribed by 43 CFR 193.2059) for 
a postulated LNG spill. YPC performed these 
calculations using the conservative American 
Gas Association Model and the U.S. Coast 
Guard "Development of an Atmospheric 
Dispersion Model for Heavier-Than-Air Gas 
Mixtures." The greatest flammable vapor-gas 
dispersion distances was for the 
800,000-barrel storage tank spill into the 
dike area and for a 10-minute loading arm 
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spill onto water at the rate of 12,000 
gallons per minute. Results of the 
conservative model indicated the maximum 
dispersion distance would extend 11,700 feet 
from the dike wall for the storage tank 
spill and 11,920 feet for the 10-minute 
loading arm spill onto water while for the 
U.S. Coast Guard model the results were 
6,854 feet and 6,243 feet, respectively. 
The results for the model evaluations 
indicate that all public and private 
land-use area identified above would be 
located outside the maximum dispersion 
exclusion zone. 

In summary, results for both the thermal 
exclusion zones and vapor dispersion 
analysis indicate that the proposed facility 
could be safely located at the Anderson Bay 
site and meet the thermal radiation 
protection and flammable vapor-gas 
dispersion protection requirements of 49 CFR 
193. Review of the study indicated that 
this analysis was a reasonable and prudent 
application of 49 CFR 193 and that no 
readily apparent fatal flaws that would 
prohibit use of the proposed Anderson Bay 
site for the TAGS project exists. 

·4.2.18.5 LNG Tanker 

LNG tankers traver.sing Prince William 
Sound to and from the proposed Anderson Bay 
marine terminal would be subject to the U.S. 
Coast Guard Vessel Traffic Service (VTS) 
which consists of· four basic components: 

Traffic Separation Scheme 
Vessel Movement Reporting System 
Radar Surveillance 
Regulations 

The purpose of the VTS is to prevent 
collisions and groundings and to protect the 
navigable waters of the area from 
environmental harm resulting from collisions 
and groundings. The users of the VTS are 
not only the tankers transiting to and from 
the TAPS Marine Terminal, but also ferries, 
cargo vessels, tugs, tour boats, and other 
vessels. 'l'he u.s. Coast Guard also 
monJ.tors large, potentJ.ally dangerous 
icebergs in PrJ.nce Nilliam sound ~hich calf 
rrom Colu.mbJ.a Glacier and present a hazard 
to ships that transit to and from Port 
Valdez • 
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The U.S. Coast Guard has indicated in a 
letter of February 20, 1987 to the BLM that 
the additional tanker traffic which would 
result from the proposed TAGS project would 
not have any adverse affect on the VTS 
system since the existing VTS would be 
capable of handling a significant increase 
in vessel traffic without changing the 
present operations. 

For further public safety protection, 
especially in the vicinity of critical port 
areas, the U.S. Coast Guard normally 
identifies safety zone regulations. The 
waters within 200 yards of any waterfront 
facility at the TAPS complex or vessels 
moored or anchored at the terminal complex 
and the area within 200 yards of any tanker 
vessel maneuvering to approach, moor, 
unmoor, or depart the TAPS marine terminal 
complex are safety zones. It would be 
anticipated that for public safety a similar 
safety zone would be identified for the TAGS 
project facilities and tankers (USCG 
1984). 

The LNG tanker fleet transporting LNG t:o 
the Pacific Rim 'N'Ould be of two sJ.zes, 
125,000 and l65,000 cubic meters, with the 
LNG cargo combined. in independent cargo 
tanks of either the spherical or membrane 
stainless steel design. 'l'he inner hull of 
these double hulled ships would bear the 
'Neight and dynamic forces of the LNG cargo. 
Boil-off of the LNG during transit: would be 
consumed as fuel in the ship's boilers. No 
boil-off vapors 'N'Ould be vented t:o the 
atmosphere from the tankers.. Typically, 
boil-off vapors 'N'Ould supply about 10 
percent (YBRC, 1918) or ship's fuel during 
tran.si t, bunker-c fuel oil 'N'Ould make up the 
remaining fuel requirement:. 

A fleet or 15 LNG tankers 'N'Ould make the 
3,300 to 4,SSO nautical m.tle voyage from 
Valdez to the Pacific R11D (Japan 3, 300, 
South Korea 4,040 and Taiwan 4,SSOJ in 
approximately 12 to lS days depending on the 
point of destination, 'Neather conditions and 
ship's speed. once the tanker enters the 
sea lanes outside Prince William Sound, the 
tanker is in international waters and away 
from any populated areas until it nears its 
point of destination. A total of 220 to 280 
tankers would be loaded annually at Anderson 
Bag which equates to one ship arrival and 
departure every 1.25 to l.S days. 'l'he 
maximum rill rate during loading 
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of the LNG tankers would be 70,000 barrels 
per hour per tank.er or 12 to 15 hours to 
fully load a tanker. 

The various events which could cause 
casualties among the general public must be 
considered as a risk. Normally the LNG 
tankers marine transit: is considered the 
single element of an LNG project that has 
the greatest potential for large releases of 
LNG. The most likely hazard with a large 
LNG tanker 'N'Ould be a collision with another 
large ship, a grounding, a ramming with a 
fixed object or a breakdo'Nn or a major 
tanlcer component which could leave the 
tanlcer without propulsion or controls. The 
sa:fety features proposed by YPC for the LNG 
plant: and marine terminal operation 
facilities 'N'Ould normally be such that the 
consequences from an on-site LNG release 
'N'Ould be restricted to the vicinity of the 
plant. whereas, a major spill on water from 
an LNG tanker casualty could form a 
potentially flammable vapor cloud which 
could drift to land areas or, if ignited at 
the spill site, could ge12erate an intense 
pool fire and cause fatalities (FBRC, 1918). 

According to the FERC staff (1978) there 
is no actual at sea experience with the 
extent of b~ards to the public from LNG 
tank.er transportation of LNG. 'l'he FERC 
sta£f, in various proposed LNG project HISs 
indicate that data concerning experiments 
involving LNG spills, analytical techniques 
for calculating vapor dispersion, and past 
ex(jerience involving the transportation and 
storage of LNG and other liquefied f lamma.ble 
gases.. such data and techniques were used 
by the FERC sta£f to analyze the potential 
hazards associated with the operations and 
transportation for LNG. 

The transportation of LNG in tankers 
'N'Ould threaten the public if an accident 
resulted in LNG spills onto water from a 
damaged LNG tanker. The escaping LNG could 
endanger any populated areas within the 
dispersion limits of the cloud., although 
once the tanker is outside Valdez Arm, no 
areas of popu.Zation would be within this 
limit except for other t:ransi ting ships. 
The direction of movement and the extent of 
travel of the vapor cloud 'N'Ould depend on 
the magnitude of the LNG spill, the 
prevailing meteorological conditions and 
potential ignition sources. 
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In its August 7, 1987 response, FERC 
indicated that the need for detailed risk 
analysis for LNG tanker (as was done in past 
FERC EISs) is not warranted because of the 
extremely low population associated with 
tanker traffic and the existance of an 
established VTS. For more detail on LNG 
tankers, see (FPC l976a, pp. II-573 through 
II-581). 

4.2.18.6 Summary 

TAGS would be designed, constructed, and 
operated in accordance with all applicable 
codes, standards, and regulations to reduce 
the possibility and consequences of system 
failures such as fires, explosions, LNG 
spills, and other impacts to public safety .. 

Design criteria for such site-variable 
parameters as seismic hazards, wave run-up, 
or corrosion potential would be based on 
existing information, supplemental studies, 
as required, and the technical and economic 
feasibility of specific design criteria. 
Operating procedures and mitigation measures 
would be in accordance with a variety of 
regulatory agency requirements, as well as 
good engineering practice. Proper training 
of operations staff- further ensures system 
safety by reducing the probability and 
severity of accidents. All system safety 
and reliability design criteria, operations 
procedures, and mitigation measures are 
intended to reduce the possibility of system 
failures and to reduce the adverse public 
safety impacts associated with such failures. 

Overall, it appears that YPC location 
and conceptual design reflects consideration 
of the excellent safety record experienced 
by the LNG industry in general during the 
last 10 years, as well as the safety record 
for LNG facilities which have operated 
safely in Alaska for more than 15 years. 

4.2.19 Areas of Special Concern Along the 
TAGS Alignfl!ent 

4.2.19.l Introduction 

The applicant identified seven areas 
along the route where special construction 
considerations are necessary. These are due 
to unusual engineering constraints, 
environmental sensitivity, or land-use 
conflicts. In addition to these seven 
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areas, other issues of special concern were 
raised through the EIS scoping process and 
subsequently during review of the DEIS. 
Impacts to these areas are generally 
considered by discipline in th~ appropriate 
sections of this document. This subsection 
pulls together into one place and 
summarizes the important environmental 
impacts in each of these areas. Each of 
these areas would receive special attention 
during the stages of development of design 
criteria, design, final location, 
construction, operation, and maintenance. 

4.2.19.2 Sagwon Bluffs ACEC (Proposed -
Milepost 65.5) 

The initially proposed location of 
Compressor Station No. 1 was changed from 
the east side of the Dalton Highway where 
there are active Arctic peregrine falcon 
nests and historically used peregrine nests 
near Sagwon Bluffs to the west side of the 
highway just outside of the Sagwon Rluffs 
proposed ACEC where the existing Dalton 
H1ghwav and 1 ts tra:ffic separates the 
proposed compressor station location from 
mtst.1.ng areas along the river to the east. 

Compressors are normally audible to 
humans fram distances of 6,000 to 7,000 feet 
(FPC 1976a) and would perhaps be audible to 
peregrine falcons for greater distances. 
Gas blowdowns occur infrequently but even 
using stack silencers would be in the range 
of 80 dBAs at 100 feet (FPC 1976a). 
Slowdown, if timed properly, would not 
affect the peregrine falcons; however, in an 
emergency situation such as unscheduled 
venting during the critical breeding or 
nesting season, some impacts, including 
disorientation and nest abandonment, could 
occur. 

Under routine operations compressor 
operations would probably be less disturbing 
than normal highway noise. Overall, 
potential disturbance would be less than if 
the compressor were located on the east side 
of the highway. 

Overall impacts to raptors by the 
project would be minor in this area except 
during emergencies; impacts could then be 
moderate should the emergency occur during 
the nesting period, April to August. 
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4.2.19.3 Toolik Lake ACEC 

None of the TAGS project facilities are 
directly associated with the Toolik Lake 
area. However, the ACEC does adjoin the 
Dalton Highway. Truck traffic and 
construction impacts are expected to be 
negligible. 

4.2.19.4 Slope Mountain ACEC (Proposed)
Milepost 115) 

The TAGS pipeline route crosses near the 
toe of Slope Mountain where TAPS has a 
material site. Habitat created by the 
mineral material site provides important 
Dall sheep use areas. TAGS proposes that 
much of the pipeline work in this area take 
place during the early winter. Overall 
impacts to Dall sheep and to raptors would 
be similar to that experienced with TAPS 
construction. 

Slope Mountain also contains a mineral 
lick. This mineral lick would not be 
available for a mineral material source to 
sheep during the TAGS construction period. 

Overall, the effects of TAGS on the 
sheep and raptors of the Slope Mountain ACEC 

· would be minor during construction and 
negligible thereafter. Commercial guiding 
opportunities would be displaced ta the 
extent they now use the ANGTS rly camp 
pad. 

4.2.19.5 Galbraith Lake Area ACEC 
(Proposed} (Milepost 137 to 164) 

4.2.19.5.l TAGS Proposed Route 

The proposed TAGS pipeline route is on 
the west side of the Galbraith Lake while 
the Dalton Highway, TAPS, and the authorized 
ANGTS corridors are on the east side. As 
proposed, the pipeline might affect a 
relatively undeveloped area which was 
identif.ied for special consideration in the 
BLM's Utility Corridor Resource Management 
Plan (RMP). Galbraith Lake, along with the 
TAPS access road, airstrip, and construction 
camp pad, would be totally enclosed by the 
TAGS pipeline and the Dalton Highway. 

The buried pipeline might also close, 
reduce, or increase the cost of future 
options for access westward toward National 
Petroleum Reserve - Alaska and to federal, 
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state, and private Native-owned resources 
unless special construction techniques were 
utilized at specific points to allow 
crossings. These special buried pipeline 
crossings techniques could be installed 
during construction should future road 
alignments be known or subsequent to 
pipeline construction. Impacts to future 
access should be minor. 

Permanent access roads and the 
construction work pad would potentially open 
approximately 20 miles of new access along 
the west side of Atigun River valley 
upstream from Galbraith Lake to off-road 
traffic. There would be an additional 
visual impact to those driving along the 
Dalton Highway since the construction 
related scars would be visible. There also 
is a concern about effects upon 
overwintering fish habitats upstream of 
Galbraith Lake. 

On the east side of the highway near 
Mosquito Lake, TAPS and the authorized ANGTS 
traverse several sites of cultural 
significance. Though no new surveys have 
been conducted along the TAGS alignment, it 
is likely that several additional sites 
could be affected by construction. 

Although the impacts to the streams 
entering Galbraith Lake would be similar to 
those crossed in other areas, there is a 
growing pingo next to one of the streams 
(Dean 1987) which has the potential to 
disrupt the local water regime should the 
construction and/or operation affect the 
pingo. There is substantial concern about 
the icings that occur at pipeline crossings 
in drainage on the west side of Galbraith 
Lake. Access to the proposed TAGS alignment 
from the Dalton Highway would also intercept 
water areas just upstream of winter fish 
habitat (see Section 4.2.11). 

Golden eagle and gyrfalcon nests are 
present on the bluffs west of the road and 
could be disturbed during construction by 
high noise levels and aircraft as discussed 
in Subsection 5.14. 

Other than the major short-term 
construction effects, the long-term effects 
primarily would be associated with increased 
access and moderate visual changes along the 
highway. 
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4.2.19.5.2 East Side Galbraith Route Option 

At BLM's request YPC developed an 
optional alignment on the east side of the 
highway adjacent to TAPS and authorized 
ANGTS. This optional route has construction 
difficulties such as insufficient space 
between TAPS and the mouth of Atigun Gorge 
for both TAGS and authorized ANGTS; 
fine-grained, ice-rich soils and massive ice 
beneath the active floodplain; major pinch 
points upslope of TAPS Remote Valve No. 26, 
a joint highway/below-ground TAPS crossing 
in the upper Atigun River active floodplain; 
and to accommodate both TAPS and authorized 
ANGTS, the TAGS route would be located 
upslope on terrain with steeper cross 
slopes. Visual intrusion of this route from 
the Dalton Highway would be major due to 
construction on the upslope canyon wall 
where deep cuts would be required. 

4.2.19.5.3 Summary 

During the construction of TAPS, 
geotechnical conditions at the Atigun River 
crossings indicated the need for large 
separation distances between ex~sting and 
future pipelines in order to .minimize 
adverse impacts and to ensure compatibility 
between pipelines. Areas suitable for 
pipeline construction on the east side of · 
Galbraith Lake are already committed to the 
existing Dalton Highway and TAPS and 
authorized ANGTS. 

The existing TAPS Remote Valve No. 26 
creates a pinch point for two additional 
pipelines and would require TAGS to be on 
steep cross slopes uphill of above-ground 
TAPS and the buried fuel gas line. Again, 
sufficient space for authorized ANGTS and 
TAGS would be questionable due ta the 
boundary of the Arctic National Wildlife 
Refuge on the west-facing toe of Atigun 
Canyon. Resident Dall sheep habitat of 
similar value are associated with either 
route. 

An evaluation of the preferred TAGS 
alignment on the west side of Galbraith Lake 
and the route option to the east of the 
Dalton Highway demonstrates preference for 
the west side option primarily due to the 
increased visual intrusion created by the 
route on steeper canyon slopes with the 
easterly alignment option. The west side is 
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generally rolling terrain similar to what 
the highway is built on and would create 
less visual impact, although creating a new 
scar l to 4.5 miles from all other existing 
activities. 

The preferred TAGS route, if located on 
the west side of Galbraith Lake, would open 
this area to easier access. The impacts to 
aesthetics and to the Dall sheep habitat 
would probably be moderate. The impact to 
cultural resources would not be known until 
a detailed survey was conducted. Therefore, 
careful location of access would be required 
to avoid sensitive overwintering fish 
habitats in the upstream area of Galbraith 
Lake. 

The westerly alignment would avoid 
difficult proximity, engineering, 
construction, and maintenance issues with 
the Dalton Highway, TAPS, and the authorized 
ANGTS alignment. 

4.2.19.6 West Fork Atigun River ACEC 
(Proposed) - Milepost 155 

The wildlife and aesthetics values of 
the West Fork Atigun River area near TAGS 
are similar.to those described for Slope 
Mountain (Subsection 4.2.19.3) except the~e 
is no known raptor nesting. This area is 
not readily accessible at the present time. 
The proposed TAGS alignment along the west 
side of Galbraith Lake opens this area to 
easier access. Accordingly, the impacts on 
Dall sheep habitat, especially the existing 
mineral licks, would be minor. The area of 
the mineral licks would not be available for 
a TAGS mineral material site. Accordingly 
impacts to Dall sheep using the licks would 
be minor. 

4.2.19.7 Atigun Pass (Milepost 164.5 to 
167.5) 

Atigun Pass is identified as a pinch 
point, where up to three major pipelines and 
the Dalton Highway need to be accommodated 
in a narrow pass. Route options to avoid 
Atigun Pass were evaluated and determined to 
not be viable due to difficult geotechnical 
problems (see Subsection 2.3.4.1). 

Construction at Atigun Pass would occur 
in two summer work seasons and would be 
coordinated with the DOT/PF. The major 
potential impact in this area is the 
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interruption of normal traffic by 
construction operations. With minor 
exceptions, traffic delays would be on the 
order of several hours or less at a.time 
during.the two construction seasons. 
Construction would be timed to coordinate 
with existing traffic patterns and traffic 
controlled to keep delays to a minimum. The 
effect of delay on the proposed new tourist 
bus business starting in 1987 is unknown. 
There would also be some potential 
short-term impacts of construction to Dall 
sheep lambing on the south-facing slopes of 
the pass as occurred during TAPS. During 
construction sheep avoided the areas closest 
to the noise source; following construction 
the sheep returned to their traditional 
lambing areas. 

Of particular concern to DOT/PF would be 
the potential impacts that could result from 
a landslide during construction or 
operations. Such a landslide could close 
the only access to Prudhoe Bay for the 
entire time required to remove the slide 
material and restabilize the altered 
slopes. The impact would be that the 
highway supply route to and from Prudhoe Bay 
would be interrupted until the road was 
reopened •. Such an impact would be short 
term and delay both north and southbound 
traffic, including the tourist bus traffic. 

4.2.19.8 Snowden Mountain ACEC 
(Proposed) - Milepost 188 ta 
198) 

The proposed TAGS alignment runs along 
the western lower slopes of Snowden Mountain 
in close to the Dalton Highway, TAPS, and 
the authorized ANGTS. Site-specific 
locations of mineral material sites would 
take into account the special geologic, 
paleontologic, and wildlife habitat values 
of this area. Available information 
indicates TAGS would have impacts similar to 
those for the Dalton Highway and TAPS. 
Accordingly, impacts would be considered 
minor during construction in that sheep may 
not come as close to the construction area 
and the Dalton Highway as they now do. 
Impacts on geology and paleontology would be 
negligible. 
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4.2.19.9 Sukakpak Mountain ACEC 
(Proposed) (Milepost 
200 to 210) 

The TAGS pipeline route to the north of 
Sukakpak Mountain involves another pinch 
point, where the highway, TAPS, and 
authorized ANGTS meet. The route would 
avoid geotechnical, thermal, and hydrologic 
conditions that are incompatible with the 
construction and operation of a 
high-pressure gas line. YPC is evaluating 
special routing, design, construction, and 
mitigation techniques with respect to 
pipeline routing along the highway adjacent 
to Sukakpak Mountain. This alignment avoids 
new impacts to the superlative visual 
quality of the area. · 

There are proximity constraints related 
to construction near TAPS, authorized ANGTS, 
and the Dalton Highway. Other constraints 
are related to placement of the pipe in the 
Kogulculc River and the slope of Sukakpak 
Mountain. Construction of the Dalton 
Highway along the bench below the flanks of 
Sukakpak Mountain has revealed there are 
geotechnical issues that would need careful 
attention in the design and maintenance 
plans for TAGS. Foremost is the dramatic 
incidence of subsurface water flow above the 
highway as expressed by frost bulb and small 
pingo-type formations. 

The preferred TAGS route would have 
crossed the forested saddle on the northwest 
edge of Sukakpak Mountain and then across 
its western-facing lower forested flanks in 
an area very visible to travelers that has 
high aesthetic value along the Dalton 
Highway. The preferred route would have 
crossed through an area where BLM denied 
mineral material extraction for TAPS 
construction because of scenic values. 
Accordingly YPC was told by BLM that a 
saddle crossing would not be approved. 
Impacts would be negligible. 

4.2.19.10 Nugget Creek ACEC (Proposed -
Milepost 215) 

Values in this unit are similar to those 
at Slope Mountain (Subsection 4.2.19.3) 
except there appears to be no raptor 
nesting. The ACEC unit is located on the 
west side of the Middle Fork Koyukuk River 
from the present Dalton Highway, TAPS, 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND ALTERNATIVES 

authorized ANGTS, and the proposed TAGS near 
Milepost 215. No access requirements to the 
area have been identified far TAGS. 
Accordingly, negligible impacts would result. 

4.2.19.11 Grayling lake (Milepost 260) 

The proposed route is located on the 
east side of Grayling Lake on the bench 
above the lake and the riparian zone and 
crosses Grayling Lake Creek approximately 
one-half mile south of the lake. The 
highway, TAPS, and authorized ANGTS are on 
the west side of the lake crossing a pinch 
point. The TAGS work pad would potentially 
improve access, creating increased fishing 
and hunting pressure and offroad vehicle 
use. Impacts in this area would be moderate. 

4.2.19.12 Jim River ACEC (Proposed -
Milepost 260-275) 

The proposed ACEC and adjacent area near 
the proposed TAGS alignment contain an array 
of special values ranging from cultural to 
biological. 

The proppsed TAGS alignment is close to 
the Dalton Highway, TAPS, and authorized 
ANGTS. Impacts for TAGS would be similar to 
those from construction, operation, and 
maintenance of the Dalton Highway and TAPS 
and would be quite similar to impacts from 
the authorized ANGTS. Special measures to 
protect existing resources in the Jim River 
area were successful during TAPS 
construction. Similar protective measures 
would be used for TAGS. Accordingly, the 
overall impact of TAGS on the Jim River area 
is considered minor except for the 
indigenous fish population such as 
grayling. Greater accessibility and more 
people would probably result in moderate 
impacts to this resource. 

4.2.19.13 Yukon River Bridge (Milepost 349) 

TAGS would construct an independent 
suspension bridge approximately 1,000 feet 
upstream from the existing highway. It has 
been determined that the existing Dalton 
Highway bridge over the Yukon River was 
designed to support a highway and three 
large-diameter pipelines. Alyeska Pipeline 
Service Company occupies the upstream side 
of the bridge for TAPS and also reserved 
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the downstream side. The center crossing of 
the bridge supports below the Dalton 
Highway is reserved for ANGTS leaving no 
unreserved space for the TAGS pipeline. 

A TAGS bridge would resu.lt in the 
substantial reduction of use or complete 
loss of an informal boat-launching ramp and 
recreation area located on private land due 
to construction and security requirements 
for the bridge abutments and for the 
above-ground pipeline on both bridge 
approaches. This structure is shown in 
Figure 2.3.4-4. The present small-boat 
launching ramp and recreation use is at a 
private access point on the north bank 
upstream from the existing Yukon River 
bridge where an air-cushion barge landing 
was established for moving equipment and 
supplies across the Yukon River before and 
during construction of the highway bridge. 

The river is used both for boat/barge 
navigation and by low-level flights by light 
aircraft during marginal flying conditions. 
The bridge piers would extend upstream 
creating a hazard for water traffic, 
while the high steel towers on top of the 
concrete piers would create an additional 
hazard to pilots using the river for 
navigation during low ceilings. Appropriate 
safety devices such as strobe lights would 
be installed. The bridge pier at the TAGS 
bridge would reduce ice hazards ta the 
existing bridge in that the TAGS bridge pier 
would also be the first ice breakpoint 
before ice reaches the highway bridge. 

The security requirements would be a 
major impact throughout the life of the 
project to those who now informally use 
private land adjacent to the bridge for use 
as a public boat-launching ramp and 
recreation area. Due to the good access to 
the Yukon River from the existing bridge, 
another area in the vicinity of the north 
bridge ramp would probably be used for 
access. Peregrine falcon nesting habitat 
also is located downstream of the existing 
Dalton Highway Bridge. The primary concern 
is that aircra:£t uses not impact this 
nesting area. Since the closer Dal ton 
Highway Bridge was constructed without 
significant effect to the peregrine falcon 
nesting habitat. 
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4.2.19.14 Grapefruit Rocks (Milepost 410) 

The 'l'AGS pipeline route JifOuld cross 
state land near Grapefruit Rocks north of 
Fairbanks via a steep promontory west of 
the Blliott Highway. · 'l'he 'l'AGS 
routing would require drilling and 
blasting through rock, as was done for 
construction of the highway. The route 
alignment is within 2 miles of a peregrine 
falcon aerie located dn the east side of the 
highway. Blasting could affect the birds 
should it occur when they are present. 
However, major summertime h!ghwag 
reconstruction, through the Grapefruit Rocks 
area did not appear to cause anv signi:f icant 
long-term effect to nesting peregrine 
falcotus. Such activities by YP<: would 
be restricted during specific periods 
critical to the peregrine falcons. 
Additionally, the area is used by local rock 
climbers and has been recommended for 
administrative designation as a public 
reserve in the Tanana Basin Area Plan. 

4.2.19.lS Chatan.tka State Recreation Area 
(Hileeost 434) 

7'he TAGS pipeline alignment crosses the 
Chatanika River about four river miles 
downstream of the existing Dalton Highway 
bridge. 7'he 'l'AGS crossing is about one-half 
mile upst:ream :from the existing TA.PS 
crossing. 7'he authorized ANG'l'S crossing of 
the Chatanika River would be mid.'Nag between 
TA.PS and proposed TAGS crossings. The river 
is a popular canoe and small power boat and 
:fishing area. The three pipeline crossings 
are near the existing Chatanika River State 
Recreation Area. The three pipelines also 
cross in an area that has been proposed :for 
designation bg the State Legislature as the 
Chatanika state Recreation River. 

O:f particular concern JifOuld be the 
visual aspects created by the three pipeline 
crossings and timing of construction in 
tei:nis of existing boating and fishing uses. 
Impacts are considered minor during 
construction and negligible during operation. 

4.2.19.16 Saleha River Area (Milepost 486 
to 490) 

Compressor Station No. 7 is located on 
state land approximately 1.5 miles northwest 

of the proposed TAGS pipeline crossing of 
the Saleha River. As one travels along the ' 
Saleha River, it would be possible to 
occasionally view Compressor Station No. 7 
located on a woQded ridge above the river. 
Depending on atmospheric conditions and wind 
direction, it might be possible to hear the 
compressor station during operation. The 
location of the compressor station could 
affect the existing recreational value of 
the river and wilderness homesites in this 
area. Additionally, a permanent 5-mile 
access would be required from Johnson Road 
to the compressor station. No access would 
be provided from the Richardson Highway to 
the compressor station site or to the 
pipeline alignment. Construction access 
would be along the existing TAPS corridor. 
No discharges would occur into the Saleha 

·River. 
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The pipeline crossing of the river would 
create another cut through the vegetation, 
resulting in loss of riparian habitat and 
creating a visual scar for those using the 
river for recreation. 

4.2.19.17 Phelan Creek (Milepost 585.6 
to 587.6) 

Pipeline construction in the Phelan 
Creek area, another pinch point, would 
require co-use with the Richardson Highway 
for approximately 1.5 miles. A road bypass 
around the entire area would be constructed 
on the Phelan Creek floodplain to facilitate 
normal traffic. Traffic delays would occur 
during blasting and material hauling. The 
primary impact to this area, however, would 
be the potential for the chilled gas 
pipeline to increase occasionally serious 
existing aufeis conditions. 

The Phelan Creek co-use area, because 
the existing highway is located immediately 
above a widebraided floodplain area, affords 
considerable latitude in providing bypass 
for traffic around the construction zone, 
hence construction-related traffic delays 
would be minor. 

Of concern to DOT/PF would be the 
potential impacts created during 
construction should a landslide close this 
pinch point or should a catastrophic 
accident occur during operation and result 
in road closure. Impacts of a catastrophic 
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accident would be major. The state has 
identified. an option that 'ftlould rollO'ftl the 
existing TAPS alignment more closely. This 
alignment could involve construction in the 
Delta Nild River therefore is not favored by 
BLH. 

4 • .2.19.lB Sunmit Lake/Upper Gulkana 
River Area (Milepost 595 to 
610) 

The proposed pipeline would be located 
on state land west of Sunmit Lake and the 
upper Gulkana River, whereas all other 
facilities, including the Richardson Highway 
and TAPS, are located east of Summit Lake. 
The construction work pad has the potential 
to open the state owned area on the west 
side of the lake. This would include 
increased hunting and fishing and winter 
snow machine travel. Summit and Paxson 
lakes are presently restricted as to burbot 
and lake trout fishing due to overfishing of 
the breeding stock. 

A revised location for crossing the 
Gulkana River immediately downstream of the 
penali Highway bridge was selected after a 
field trip by YPC and state and federal 
agencies including ADF&G where concerns · 
about high-value salmon fishing resources 
were discussed. The Gulkana/Denali crossing 
provides good access for construction, 
pipeline maintenance, and concentration of 
disturbance to an area of the Gulkana 
already affected by prior highway 
construction. The confined river channel 
downstream of the existing highway bridge 
structure minimizes the buried crossing 
length and disturbance to adjacent riparian 
habitats. 

In this area the Gulkana River contains 
major salmon resources that could be 
affected by construction. There are 
proposed fishery enhancement programs 
planned for this area, one of which is in 
place upstream of the crossing. 
Construction impacts would be moderate. 
This portion or the Gulkana River is not 
'ftli thin the Gulkana National Nild and Scenic 
River. 

4.2.19.19 Hogan Hill Area (Milepost 621 to 
640) 

Hogan Hill is the site or TAGS 
Compressor Station No. 9. Hogan Hill is the 
southernmost tip or a series or north-south 
trending hills separating the upper 
drainages of the Gakona and Gulkan River 
basimr. 

· comments on the DBIS focused on two 
aspects of the TAGS alignment in the Hogan 
Hill area: caribou migration, and mineral 
material supply. 
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~he Nelchina caribou herd migrates 
through the Hogan Hill area in the spring 
and early winter in its movement rrom 'ftlinter 
range to summer range, to the north and 
llfeSt. Generally, migration movements are in 
an easterly or llfest:erly direction through a 
60-mile-'ftlide corridor extending rrom Paxson 
to Glenallen. In most: years the primary 
migration routes tend to concentrate in 
Round Top Mountain and Sourdough (Mileposts 
641 to 641, respecti velg) • Comments in the 
DBIS focused upon construction activities 
associated 'ftli th the TAGS project and 'ftli th 
noise generated·rrom equipment and blO'ftldo'ftlns 
at Compressor Station No.· 9. By scheduling 
construction activities in. the entire 
60-mile-'ftlide migration corridor on the basis 
of seasonal caribou movements, keeping 
construction activity at any one time to 
short distances and by keeping short 
sections or open pipeline trench, 
construction impacts or TAGS on caribou 
'ftlould be minor to moderate. Upon complet:J.on 
of construction, overall impacts to the 
Nelchina caribou herd 'ftlould be negligible. 

The second concern in the Hogan Hill 
Area is availability or mineral materials. 
Hogan Hill (Milepost 640) is the principal 
source of mineral materials ror both TAPS 
and the Richardson High'ftlag road maintenance 
ror a SO-mile area to the south. 

Impacts or TAGS on the availability or 
mineral material supplies at Hogan Hill are 
deemed to be minor to moderate. The extent 
or the impact 'ft!Ould depend upon selection of 
a rinal design and the extent that design 
requires construction or all-'ftleather access 
roads and the extent that existing geologic 
conditions 'ftlould require extensive back£ill 
'ftli th select mineral materials and not the 
material removed from the pipeline trench. 
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4.2.19.20 Blueberry Lake State 
Recreation Site CSRS) 
(Milepost 765) 

The Blueberry Lake SRS is a 192-acre 
scenic area established on state lands in 
1972 by the State of Alaska as a day-use 
area in a scenic alpine high country 
setting, located on the south side of 
Thompson Pass adjacent to the Richardson 
Highway. Use is primarily during the summer 
tourist season. 

The proposed TAGS pipeline crosses the 
Blueberry Lake SRS along the western part of 
the property. Route options to the east of 
the SRS boundary are precluded by a 
rugged terrain immediately adjacent to the 
east sRS boundary that leads to Heiden 
Canyon. An optional route along the 
abandoned state highway was rejected because 
it involved more impact directly to the 
SRS property and use areas. During 
summer construction the typical impacts 
related to the construction of a pipeline 
would occur, which would exclude use of part 
or all of the area during the single 
construction season with moderate impacts. 
Once construction is completed, the 

.right-of-way would be revegetated to a 
manner similar to the nearby TAPS. Overall 
impacts are considered minor. 

4.2.19.21 Keystone Canyon (Milepost 
770.B to 774.5) 

The proposed TAGS route traverses 
Keystone Canyon for approximately 4 miles 
along the Richardson Highway. Both are 
routed near the Lowe River which is incised 
in a steep-walled canyon. Except where TAGS 
proposes to route the pipeline through the 
Old Richardson Highway tunnel, 
pipeline/highway co-use is proposed. The 
Keystone Canyon Railroad Tunnel has been 
proposed as a National Historical Landmark, 
see Subsection 4.2.16.2.l. 

For the sections north and east of the 
tunnel, a temporary bypass would be 
constructed in the Lowe River floodplain to 
allow traffic to pass without significant 
delay during normal construction 
operations. The TAGS pipeline would be 
routed through the tunnel. Construction 
would be coordinated with DOT/PF to keep 
summer highway traffic delays to a minimum. 
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Traffic would be carefully controlled on a 
24-hour-per-day basis by means of 
radio-equipped flagmen and a pilot ~ar to 
reduce traffic impacts. Construction 
through the canyon should not impact 
Ruddleston Falls or the Goat Trail located 
on the rock cliffs above the highway. 

DOT/PF is concerned about the potential 
impact during construction or operations 
should a landslide occur, closing this pinch 
point. This is the only land route from 
Valdez to other areas of the state. 
Completion of the new state highway through 
Keystone Canyon and Thompson Pass and the 
construction of TAPS have provided a 
baseline of data and experience for the 
proposed TAGS project. No evidence of rock 
failure was observed in Keystone Canyon 
during the 1964 earthquake, and there has 
been an excellent record of highway 
performance. There is a concern about the 
potential for creating localized unstable 
rock slopes by the undercutting or 
day-lighting of discontinuities in the 
bedrock during construction of the 
pipeline. The failure of a locally undercut 
or day-lighted bedrock section would create 
additional traffic delays and increased 
requirements for rock reinforcement. . Since 
construction through the canyon would be 
limited ta short 200- to·4oO-foot sections, 
the extent of a potential problem area and 
its potential impact would be limited to 
relatively short and manageable durations. 

YPC would conduct detailed field 
investigations to accomplish geologic 
mapping, core and soil borings and testing, 
ground-water investigations, surface water 
hydrology, and rock slope stability 
evaluations. The detailed design and 
construction plan for TAGS would be based on 
the results of the field investigation and 
evaluation and would be coordinated with the 
DOT/PF during the final design phase. 
Coordination of blasting and excavation 
procedures, rock reinforcement requirements, 
traffic control, and safety are considered 
to be a necessary part of a successful 
design by YPC. 

4.2.l9.22 Canuon Slough Area (Milepost 780) 

Canyon Slough is located within a 
portion or a highly productive salmon 
habitat area along the south side or the 
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Lowe River. Principal concern is with the 
ef£ect of the TAGS pipeline on existing 
aquatic habJ. tats. The TAGS alignment 
through this area generally is along the 
outer limJ.ts of the Loflle ~iver flood.plain. 
The toe of adjacent slopes is already 
occupied by TAPS, tithich in this area 1.s 
buried. Accord.1.nglg, since TAPS already 
occupie:s the most favorable site for a 
buried pipeline, TAGS could not avoid or 
limit a flood.plain location. 

The Prince NJ.lliam Sound Area Plan 
(Public Review Drart, November, 1981) on p. 
3-153 states "a corridor is reserved for the 
proposed Trans Alaska Gas System (TAGS) 
pipeHne." The Lowe R1 ver in that plan is 
rated as "Crucial Rated Habitat" for bald 
eagles. Subunit 21-11 "Lowe River 
Floodplain" on p. 3-lSS, pertains to the 
lower Canyon Slough area. The proposed 
management intent for this unit is to retain 
existing state ownerships and manage 
resources to emphasize protection of salmon 
habitat and eagle nesting. The adjacent 
wlit 21-N "Lt::Me River Bench" is described as 
being the location of both TAPS and TAGS. 
This area also contaim the highest volume 
timber resources near Valdez and has winter 
moose habitats. ·State ownership under the 
proposed plan would continue to emphasize 
existing uses, with £orestry and 
transportation the primary land designation. 

Options for relocation of TAGS out of 
the floodplain in the Canyon Slough area are 
largely controlled by the existing buried 
TAPS oil pipelJne. It should be noted that 
the TAGS syatem in this area H'ill be 
operated at ambient temperature. Therefore, 
drainage disruptions by frost bulb formation 
are not a factor; therefore, overall effects 
for construction and operation of TAGS 
should be similar to those of TAPS in the 
Canyon Slough area. Use of d.1.tch plugs to 
reduce the effect of wetland drainage W'Ould 
reduce overall effects on salmon habf tat. 
Impacts to salmon habitat are considered to 
be locally moderate. 
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4.3 COOK INLET-BOULDER POINT ALTERNATIVE 

4.3.1 Introduction 

Basic construction and mitigation 
techniques described for the proposed action 
were used as a baseline for evaluating the 
Cook Inlet-Boulder Point alternative. 

4.3.2 Socioeconomics 

The Cook Inlet-Boulder.Point alternative 
route would have similar statewide impacts 
to population, employment, infrastructure, 
social systems, and government revenues and 
expenditures, as described in subsection 
4.2.2.1 for the proposed project. Regional 
impacts for the Cook Inlet-Boulder Point 
alternative route would be similar in nature 
to those for proposed project (see 
Subsection 4.2.2.2). Specific regional 
impacts for the Cook Inlet-Boulder Point 
route are described below. 

Unlike the proposed project routing, the 
Cook Inlet-Boulder Point alternative route 
has not already experienced a major pipeline 
project. Since nearly all of the 
comnunities and settlements north of Cook 
Inlet are located along the Parks Highway, 
they would be impacted by a major increase 
in traffic during construction. 

Potential construction camp locations 
have been determined for the Cook 
Inlet-Boulder Point alternative corridor 
(see Subsection 2.9). During peak 
construction, camp populations could easily' 
exceed those resident in many areas. 
Although most workers would live in camps, 
they would likely have moderate construction 
impact on local settlements, particularly 
those with bars since the construction camps 
would prohibit alcohol. 

In 1986 the unemployment rate along the 
Cook Inlet-Boulder Point route was at least 
15 percent. Residents in all portions of 
the corridor have experience in construction 
and petroleum-related projects and would be 
interested in employment. 

Summer construction and transport of 
pipe and other materials would conflict with 
the summer tourist season and could be a 
major problem for visitors to Denali 
National Park and Preserve, which is one of 
the state's major tourist attractions. 
Impacts to the summer tourists along the 
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alternative corridor would be major during 
the construction phase and return· to normal 
during operations. 

During the construction and operations 
phases the Kenai area would experience 
moderate short-term impacts such as shortage 
of housing, increased employment, and 
increase demand for services. The 
construction period in Kenai would be five 
years compared to three years in the 
corridor north of Cook Inlet.. During the 
peak year of TAGS construction, the project 
would create an estimated 850 additional 
direct and indirect jobs in the Kenai area. 
Most of this employment would be associated 
with the LNG plant and the marine terminal 
at Boulder Point. This increase would 
represent a 15 to 20 percent increase in 
employment in the Kenai area, a short-term 
major benefit. 

Due ta the current slump in the Kenai 
economy, local officials noted that most 
residents would probably welcome the 
employment and economic development 
opportunities the TAGS project could 
provide. During scoping, local officials 
stated that the community's infrastructure 
could accommodate the growth during the 
construction period; however, there still 
would be increased pressure on existing 
facilities, and it is unknown now what 
surplus would exist at that time. 

Careful planning would be required to 
prevent the community from overbuilding to 
accommodate the relatively short-term growth 
during the construction period. The Boulder 
Point LNG plant and marine terminal would 
have an operation work force of 100 compared 
to 850 during construction. However, the 
operations employment would still be a 
significant increase in local long-term 
economic base and would help to offset 
recent decreases in Cook Inlet petroleum 
development employment. A major positive 
impact of the project would be an estimated 
$2 billion addition to the tax base for the 
Kenai Peninsula Borough. Similarly, the 
local area along the railbelt corridor would 
experience increase in local employment and 
an increased tax structure similar to that 
identified for the proposed TAGS project on 
Tables 4.2.2.5 and 4.2.2.7. 

Overall, consequences of a project such 
as TAGS would have major impacts during both 
construction and operation in a state with a 

4-106 

population and community infrastructure such 
as that found in Alaska. 

The impact discussion from Subsection 
4.2.2.3 for national effects would be the 
same for the Cook Inlet-Boulder Point 
alternative. 

Land Use 

Impacts to present land uses of the area 
along the Cook Inlet-Boulder Point 
alternative route would be quite similar to 
those described in Subsection 4.2.3 this 
document. Major differences are: 

The route passes through or very near 
six important and sensitive areas 
for wildlife and people, including Minto 
Flats (currently in the legislative 
process for designation as State Game 
Range), Denali National Park and 
Preserve, Denali State Park, the Susitna 
Flats State Wildlife Refuge, captain 
Cook State Recreation Area, and the 
Kenai National Moose Range. 

More land is in private hands along the 
Cook Inlet-Boulder Point alternative 
route, and there would be many different 
landowners to deal with. 

An existing transportation corridor 
occurs along this route just as along 
the primary route, but the Cook Inlet 
transportation systems is much more 
heavily used. Therefore, the potential 
for impacts to this system are more 
pronounced. 

Much higher levels of recreational use 
occur in the Cook Inlet area. Impacts 
to these land uses could be absorbed in 
some areas and would create problems in 
others. 

Pipeline construction would require the 
development of material sites and the 
construction of access roads, work pads, 
and compressor stations in the presently 
roadless Minto and Susitna flats areas. 
A total of more than 100 miles of these 
two areas would be traversed. Permanent 
access to compressor stations in each 
area would be required. 
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For these reasons the impacts to land use 
during both construction and operation 
would probably be classified as major during 
construction and moderate during operation. 

4.3.4 Transportation 

Impacts to the transportation system 
would be similar to but more severe than the 
those impacts discussed in Subsection 4.2.4 
for the proposed route. The greater 
severity would be due to additional vehicle 
and air traffic in an already crowded 
system. Construction on the Susitna Flats 
and the North Kenai area would require some 
air support in areas with existing heavy use 
by small aircraft traffic. There are 
hundreds of small aircraft flights per day 
across the lower Susitna area during the 
sumner. Increased flights would add noise 
disturbance to an already noisy area. 
Railroad traffic would be increased during 
construction of the Cook Inlet-Boulder Point 
alternative, but overall impacts of 
increased colTlllercial rail traffic would be 
positive. Pipe and material storage areas 
could be located close to the rail network 
to alleviate double haul to storage sites. 

Construction of access roads, highway 
crossings, and movement of vehicles carrying 
equipment and gravel would cause traffic 
delays, sometimes for several hours. These 
delays would be coordinated with DOT/PF and 
would be timed to occur when low traffic 
counts were present. 

Increased vehicle traffic due to 
construction personnel and supply vehicles 
also has the potential to increase existing 
traffic problems, especially at peak periods 
such as early morning, late afternoon, on 
Saturday mornings, and late Sunday 
afternoons. Increased LNG tanker traffic 
in the lower Cook Inlet area may require 
installation of a Vessel ~raffle system 
simular to that now existing at Port 
Valdez. At present the LNG a.nd o:tl tanker 
volumes in combination with other commercial 
and recreational traffic have not been 
su:£ficient to require the stringent system 
used at Port Valdez. 

Selection of the Cook Inlet-Boulder 
Point alternative would increase the air 
traffic at area airports, including 
Anchorage, Seward, Homer, and especially 
Kenai. Likewise, the ports of Whittier, 
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Seward, Homer, Anchorage and especially 
Nikiski Point would be heavily used, ' 
creating a positive economic benefit for the 
port areas. The port facilities and the 
larger airports could handle increased TAGS 
traffic without any problem other than for 
the potential need for VT'S in lOf/lfer Cook 
Inlet. The impacts to the existing 
transportation systems would likely be 
moderate during construction and minor 
during operation because it would involve 
Denali National Park and Preserve. The 
VT'S would provide enhanced vessel control. 

4.3.5 

Overall noise impacts would be similar 
to those described for the proposed projec~ 
in Subsection 4.2.5. 

The Cook Inlet-Boulder Point alternative 
project would add to the ambient noise 
through construction equipment, large 
trucks, increased vehicle and small aircraft 
traffic, possible blasting at material 
sites, blowdown at the compressor stations, 
and block valve venting. 

.Certain operational functions such as 
blowdown of the gas lines would affect local 
residents and perhaps wildlif~. 

Minto Flats and the Lower Susitna Valley 
are not within a developed corridor, and 
both would have a compressor station in 
their vicinity. Noise during construction 
and operation would have moderate impacts in 
these areas. 

Unless unforeseen amounts of blasting at 
materials sites, pipeline trenching, or 
other unusual noise-producing activities 
were required, a short-term noise increase 
for one or two seasons would be evident, 
primarily by aircraft and vehicles 
associated with construction. Impact would 
be moderate. An increase in noise during 
the operation phase by surveillance aircraft 
and compressor stations during blowdown 
would likely produce minor impacts. 

4.3.6 Meteorology and Air Quality 

Air emissions for the Cook Inlet-Boulder 
Point alternative route would be the same as 
for the proposed project and impacts similar 
to these described in Subsection 4.2.6 far 
the proposed Anderson Bay project. 
Important differences in regional 
atmospheric conditions qnd population and 
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use patterns that affect air quality impacts 
are discussed below. 

Along the section from Livengood ta 
Nenana, meteorological conditions, including 
generally calm winds and very strong 
temperature inversions near the surface, 
favor the potential for atmospheric 
pollution. Such conditions are more 
pronounced in open valleys with gentle 
slopes, especially at lower elevations. The 
effluents from construction or compressor 
station operation between Livengood and 
Nenana would not be sufficient to produce 
severe ice fog conditions in this area. 
Impacts would be negligible. 

The present pollutant load from the two 
existing coal-fired generating stations near 
Clear AFS and Healy might experience some 
addition to their pollutant emissions, but 
since atmospheric conditions are not as 
conducive to inversions in this area, 
impacts from.Compressor Station No. 8A 
probably would be moderate. 

Air effluents that would degrade the 
Class I area of Denali National Park and 
Preserve are prohibited. Therefore, 
compressor stations would have to be located 
as far nortM and south of the park.as 
possible. Dust* and effluents from · 
construction would have to be suppressed to 
avoid degradation. 

In the area between Denali Park and 
Preserve and Cook Inlet, the major source of 
ambient emissions is vehicular traffic along 
the Parks Higbway; effluents from the Beluga· 
gas-fired generating facility; and slash 
burning from the agricultural area near the 
east side of the mouth of the Susitna 
River. Existing pollution levels can be 
high in this area under certain atmospheric 
conditions, and impacts could be moderate at 
these times during construction. The 
Anchorage urban area has been classif J.ed. by 
ADBC a.a a nonatta1nment area for carbon 
monoxide under lBAAC 50.02 (1983). 

Several sources of emissions already 
exist near the proposed Boulder Point LNG 
Plant facility and marine terminal. They 
include the large Tesoro refinery, the 
Chevron refinery, the Phillips LNG facility, 
and the nitrate fertilizer plant. The air 
quality problems would most likely be minor 
during construction and moderate during 
operation in this area, depending on 
prevalent atmospheric conditions. 
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4.3.7 Liquid. Solid. and Hazardous Wastes 

Impacts of waste generation and handling 
would be similar for the proposed Cook 
Inlet-Boulder Point alternative route as 
described for the proposed project in 
Subsection 4.2.7. Impacts from solid waste 
burning and disposal should be minor, even 
during construction since state permit 
requirements are conservative and would 
protect the local water and air quality. 

If hazardous wastes are properly stared, 
secured, transported, and disposed of out of 
state according to strict state and federal 
criteria, impacts of hazardous wastes would 
be negligible both during construction and 
operation. 

State and federal permits must be 
obtained prior to any disposal of sanitary 
wastes or sludge, and these wastes and their 
disposal would be strictly regulated. 
Therefore, it can be anticipated that 
impacts to surface waters from sanitary 
wastes would be minor. 

4.3.8 Geologic Environment 

This section presents a discussion of 
the potential impacts and.interactions 
between the Cook Inlet-Boulder Point 
alternative route and the geologic 
environment. The potential interactions 
between the pipeline and the geologic 
environment for the proposed project to 
Anderson Bay were presented in Subsections 
4.2.8. 

In the Cook Inlet-Boulder Point 
alternative route segment from near 
Livengood to Compressor Station No. 9A 
near Summit, continuous permafrost would be 
encountered. Degradation of ice-rich 
permafrost on side slopes and in valley 
bottoms could develop as a result of 
construction activities. The potential for 
surface modification due to thermal 
degradation of the relatively warm 
permafrost along this segment would be 
especially high during the construction and 
prior to startup operations. Mass wasting 
could occur locally where areas of highly 
developed solifluction lobes were disturbed 
by construction activity. This problem 
would be of concern along the moderate to 
steep slopes bordering the Tanana River 
valley. The fine-grained soils exposed as a 
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result of mass wasting would be susceptible 
'to erosion and gullying. As with the 
proposed project, impacts would range 
between moderate to negligible depending on 
conditions at time of construction. 

An important concern within the Tanana 
River valley would be the degradation of 
locally ice-rich frozen silts and alluvial 
gravels underlying its many small tributary 
streams. Alluvial gravels along the Nenana 
River to Clear Creek are generally free of 
permafrost; however, liquefaction of these 
saturated, alluvial materials as a result of 
a severe earthquake could moderately impact 
the pipeline and associated support 
structures. 

Within the Alaska Range, the Cook 
Inlet-Boulder Point route is characterized 
by a potentially high level of seismicity. 
The greatest potential impact for this 
segment of the alternative route would be 
differential movement along the Denali 
Fault. An earthquake of magnitude 8 
accompanied by fault offset of at least 20 
feet along the McKinley strand of the Denali 
fault system would have similar consequences 
for a pipeline constructed along either the 
proposed primary or alt~rnative route. Loss 
of pipeline integrity due to fault rupture 
is of primary concern; however, construction 
techniques as described for the fault 
crossings in Section 2 should reduce 
potential impacts. A delineation of 
earthquake epicenters indicates the 
alternative corridor also crosses a 
seismically active fault in the vicinity of 
Healy (Gedney et al. 1969). The seismic 
zonation of the alternative route is not 
well known due to a lack of detailed 
geologic and geophysical data. Other impact 
considerations for this section are ground 
motions and subsequent liquefaction of 
alluvial silts and sands along the 
floodplain of the Nenana River with a range 
of potential impacts depending on specific 
conditions that exist. 

Most of the Broad Pass Depression is 
underlain by permafrost. The potential 
impacts within the Broad Pass Depression 
would be from degradation of locally 
ice-rich frozen silts and alluvial gravels 
underlying the abandoned floodplain and 
benches bordering the Chulitna River. 
Impacts to these areas would be minor except 
for locally ~nduced mass wasting on valley 
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slopes where a range from negligible to 
moderate impacts could occur. 

The Broad Pass Depression opens on its 
south end to the Cook Inlet-Susitna 
Lowlands. The Castle Mountain Fault lies 
close to the alternate route in the vicinity 
of Houston. Along this section of the 
route, the seismic risk is major. Primary 
impacts to the pipeline would occur as a 
result of ground cracking and liquefaction 
of thawed soils. 

Isolated local pockets of permafrost may 
occur under muskeg in lowlands along the 
Susitna River. Clearing and trenching in 
these areas could result in localized thaw 
settlement of these materials. Thaw 
settlement could affect pipeline integrity 
due to loss of bedding material and 
subsequently, local pipe support. With 
periodic maintenance, impacts would be minor. 

From Knik Arm to Boulder Point, the 
route is permafrost free. Principal impacts 
would be from minor terrain modification as 
a result of clearing and trenching. These 
impacts would be primarily visual in nature 
and would be of secondary importance and 
minor over the operational life of the 
pipeline. The most important considerations 
for this segment of the alternate route are 
those related to earthquake hazards. The 
potential for a damaging earthquake is 
major, as demonstrated by destruction of 
structures in the Anchorage area as a result 
of the 1964 earthquake (magnitude 8.5). 
Impacts to the pipeline as a result of 
seismic activity and ground failure or 
saturated soils on the bluffs of Knik Arm 
and Cook Inlet or damage to pipeline support 
structures due to strong ground motion would 
be minor. 

Overall, impacts due to construction and 
operation along the alternative route would 
be moderate. 

The overall evaluations presented in 
4.2.8.3.3 apply to the Cook Inlet-Boulder 
Point alternative. The main difference is 
that there is a shortage of good-quality 
mineral materials in the immediate vicinity 
of Anchorage due to existing land use and 
large-scale development patterns. Most 
mineral material sources for TAGS will be 
from new sources. Improved access to TAGS 
areas will have a moderate effect on 
increasing the availability of mineral 
materials to the Anchorage area. 
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4.3.9 Surf ace and Ground Water 

General types of hydrologic impacts that 
may arise along the Cook Inlet-Boulder Point 
alternative route are the same as those for 
the primary route described in Subsection 
4.2.9. The following paragraphs identify 
specific impacts most applicable to various 
segments of this alternative route. 

4.3.9.l Livengood to the Nenana River 

Permanent effects would accrue from the 
need to provide permanent access along the 
50-mile portion of this route that is not 
connected to the existing road or railroad 
system. To ensure year-round access, the 
TAGS access road would have permanent 
bridges and culverts. The route would also 
require development of material sites to 
supply gravel for both the work pad and 
access road. This would possibly cause 
major and long-lasting disturbances to an 
undisturbed area. Hydrologic impacts would 
result from the introduction of sediment and 
pollutants into Minto Flats. Erosion 
control would be particularly difficult due 
to ~he instability of the ice-rich silts on 
the hill slopes and because of the tendency 
of the streams to ice. A compensating 
effect would be improved access for TAGS oil 
spill control and cleanup activities should 
they be necessary. Overall, impacts would 
be expected to be moderate for this area. 

The Tanana and Nenana river crossings 
are in a very unstable area. As a result of 
pipeline construction, or due ta natural 
activities which constrict the river, ice 
jams could divert the Nenana River through 
any one of the existing distributaries 
forming its junction with the Tanana. This 
could breach the alternative route between 
the crossings, endanger the pipeline, and 
alter the existing geometry of both the 
Tanana and Nenana rivers. These changes in 
geometry could affect navigation on the 
Tanana and conceivably increase risks of 
flooding. Impacts would be expected to be 
moderate. 

4.3.9.2 Nenana River to Summit 

Through this area the primary challenge 
would be to coordinate the drainage design 
with that existing for the railroad and the 
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highway so as to not accelerate erosion for 
either of the existing systems. Impacts 
would be major should such acceleration 
occur. 

4.3.9.3 Summit to Cook Inlet 

Through both the Chulitna and Susitna 
portions of section, the prime hydrologic 
impacts of the pipeline would be the 
potential for affecting the water quality of 
the existing streams or altering hydraulics 
of the adjoining highway or railroad 
drainage structures. 

Primary hydrologic impacts in the Willow 
to Cook Inlet section would be construction
related pollution and erosion. Additional 
long-term impacts to water quality might 
arise because of improved access to an 
otherwise inaccessible area. Impacts would 
probably be minor in this section. 

4.3.9.4 Cook Inlet to Boulder Point 

Impacts are primarily from 
construction-related erosion and would most 
likely be minor. 

4.3~10 Marine Environment 

The marine environment could affect or 
be affected by project construction or 
operation in ways similar to those described 
for the proposed project (Subsection 
4.2.10.l). The Cook Inlet-Boulder Point 
alternative is notably different from the 
proposed project in its additional 
requirement for a 15-mile subsea pipeline. 
This introduces a major construction 
activity into the marine environment and 
subjects the project to an additional 
potential impact from accidents and pipeline 
maintenance or repair. There are several 
major differences in the characteristics of 
the marine environment for the Cook 
Inlet-Boulder Point alternative that 
influence potential environmental impacts. 
The presence of tidal extremes in excess of 
30 feet vertical height and accompanying 
currents reaching as high as 6 to 7 knots 
present major problems to marine 
construction, facility design, and routine 
operations and would also increase the 
potential for accidents. Extreme winter 
icing conditions would increase the 
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probability that operations would have to be 
curtailed at times and would also increase 
the potential for accidents. Extensive 
shoaling areas off the East Forelands just 
south of Boulder Point would require some 
dredging and pose potential navigational 
hazards, while sedimentation, scour, and the 
presence of mobile submarine bedforms would 
affect engineering design suitability for 
marine terminal facility offshore components. 

Burial of the pipe crossing Cook Inlet 
deeply enough to ensure it would not be 
exposed by scour or endangered by ships 
anchors would be difficult. Winter 
construction or repair would be practically 
impossible because of floating ice and the 
extreme tidal current. To ensure dependable 
service, two crossings might be necessary. 
The crossings would need to be widely 
separated so that in the event one fails, 
flow could be maintained by diverting gas to 
the other crossing. Impacts in this area 
would likely be minor related mainly to 
potential to increased silt loading and 
interference with ship traffic. All these 
factors make construction of the pipeline 
crossing and construction and maintenance of 
the marine terminal more difficult and 
possibly make the entire systems more 
susceptible to accidents during operations. 

There is less deepwater turning room for 
tanker maneuvering and anchoring in Cook 
Inlet, which has ~ narrow channel and major 
potential problems with ice in the winter 
season. There is the additional possibility 
that a vessel could anchor in the vicinity 
of the pipeline crossing and perhaps drag 
its anchor across the pipe. The subsea 
transmission line from the west side of Cook 
Inlet has been broken in this manner, 
causing electrical outages in Anchorage. 
Even though the pipeline would be jetted 
into the bottom, much of the jetted silt 
would not settle back over the line due to 
the currents. Bventually, the pipeline 
trench would be filled in with silt. 

The marine terminal pilings could cause 
sediment to accumulate or erode due to 
changes in current patterns, resulting in 
sills being created or producing a deeper 
channel which could impact marine operation. 

The potential effect of the facility or 
resultant tanker traffic on marine birds, 
fish, or mammals would be negligible. There 
is an increased possibility of an oil spill 
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due to increased ship traffic in the area; 
and such a spill could cause damage to the 
local clam beds or affect bald eagle 
populations which gather each summer at the 
mouths of most Cook Inlet rivers. Spills 
would be difficult to control or clean up in 
the area during high winds and/or broken ice 
conditions. 

The possibility also exis~s for 
collision of a beluga whale with a ship.' 

Once out of Cook Inlet and on the high 
seas, LNG tanker traffic would follow the 
general route of LNG tankers that have been 
successfully delivering Cook Inlet LNG to 
Tokoyo for the past 17 years. No new 
impacts are expected to the high seas marine 
environment. 

4.3.ll Fish Impacts 

Since construction techniques, 
mitigation procedures, and types of streams 
involved are similar, impacts to fish along 
the Cook Inlet-Boulder Point·alternative 
route would be similar to those described 
for the proposed route in Subsection 
4.2.ll. Those areas where impacts would be 
different are discussed below. 

More fishing pressure, resulting from 
fishing by construction workers, and, 
possibly, from improved access for 
recreational fishermen would result in 
increased stress to fish populations during 
TAGS construction and possibly operation 
along the Cook Inlet-Boulder Point 
alternative route. There is also a chance 
that some existing, heavily used areas would 
have restricted access after construction 
due to creation of an exclusion or security 
zone around some TAGS-related facilities, 
resulting in a shift of existing fishing 
pressure to other Cook Inlet fish 
resources. Much of this can be regulated. 
A number of access roads, work pads, and 
culverts crossing many streams could result 
in temporary blockage or erosion wlth 
resultant turbidity of small streams and 
cross drainages along the Cook Inlet-Boulder 
Point alternative route. Excavation of a 
greater number of new materials sites would 
have the potential for similar impacts. 
Impacts would probably be moderate during 
construction and minor during operation. 

There would be minor impacts from the 
compressor stations, LNG plant, or marine 
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terminal to freshwater or anadromous fish 
resources along the Cook· Inlet-Boulder Point 
alternative route. 

It is not known whether construction 
would occur on active floodplains or whether 
any training structures would be required at 
major river crossings along the Cook Inlet 
alternative routet so these impacts would 
range from negligible to moderate, depending 
an the location. 

4.3.12 Vegetation and Wetlands 

The impacts on vegetation and wetlands 
along and adjacent to the proposed 
alternative route to Cook Inlet-Boulder 
Point would essentially be the same as those 
described in detail in Subsection 4.2.12 for 
the proposed project. No quantitative 
estimates of the amounts of specific 
vegetation types directly affected by the 
proposed project activities are available 
other than the approximate proportions from 
the PPC (l976b). 

The wetlands directly affected by this 
alternative would constitute a relatively 
large proportion of the route, primarily 
involving lowland spruce-hardwood forests, 
bogs ahd marshes along the eastern Minto 
Flats, lowlands between Nenana and the 
Alaska Range, the lower Susitna River 
valley, and the coastal marshes of the 
Susitna Flats. Overall impacts to 
vegetation and wetlands would be moderate 
during construction and operation. 

4.3.13 Wildlife 

The general impacts of the proposed Cook 
Inlet-Boulder Point alternative route would 
be the same as those described in Subsection 
4.2.13 for the proposed project. Of primary 
concern would be disturbance and local 
disruption of movements of large mammals 
during the construction phase. No important 
caribou migration routes would be crossed, 
and effects would therefore be negligible. 
Disturbance of wintering Dall sheep in the 
area of Compressor Station No. 8A would 
constitute a minor impact. Increased human 
activity and access and the probability of 
increased direct mortality through hunting 
and poaching of animals, especially moose, 
would cause minor to moderate impacts. The 
abundance of black bears would be greater 
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along the Cook Inlet-Boulder Point 
alternative route could possibly result in 
problems caused by attraction to artificial 
food sources; other carnivore species (brown 
bear, wolf, red fox) would be affected as 
well. Impacts would. likely be minor. 

The primary impacts on birds from the 
proposed Cook Inlet alternative route would 
involve disturbance of and increased access 
to important nesting and staging habitats of 
waterfowl, mainly in the Minto and Susitna 
flats. These impact$ would be moderate for 
the Minto Flats area and are considered to 
be moderate overall. Other potential 
impacts on birds are discussed in Subsection 
4.2.13. 

4.3.14 Threatened. Endangered, or 
Candidate Species 

No known nesting areas occur along the 
route for peregrine falcons. The Cook 
Inlet-Boulder Point alternative route would 
pass close to one or more occupied bald 
eagle nests. Construction during the fall 
and winter would prevent significant 
disturbance to these species. Oil spills 
from construction activities has the 
likelihood of causing minor to moderate , 
impacts to eagles or other raptors which 
might feed on oiled birds and ingest toxic 
petroleum in that manner. 

No impacts would be expected to marine 
mammals except for those discussed in 
Subsection 4.2.14 for tanker transit. 
Impacts would be minor. 

There is a possibility that the two 
candidate plant species could be disturbed 
during pipeline construction in high passes 
in the Alaska Range, but ground searches 
would be made before construction to 
identify and allow avoidance of any 
extremely important areas. 

Overall. impacts to threatened or 
endangered animal species and sensitive 
plants would be minor during 
construction to negligible during 
operation. 

4.3.15 Recreation, Aesthetics, and 
Wilderness 

The environmental consequences of the 
Cook Inlet-Boulder Point alternative route 
on recreational resources would be of a 
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similar nature to those described for the 
proposed route in Subsection 4.2.15. Major 
differences would occur because of the much 
larger population in the Railbelt area and 
the corresponding higher demand on all . 
recreational resources as nearly half of 
Alaska's population lives in or near 
Anchorage, which is only about 30 miles 
acrbss the inlet from the mouth of the 
Susitna River. 

The two major transportation routes from 
Anchorage lead to the Railbelt area or to 
the Kenai Peninsula, both of which are near 
the proposed Cook Inlet-Boulder Point 
alternative route. This causes seasonal 
crowding in accessible recreational sites. 
Fishing, clamming, hunting, and other 
pursuits occur primarily along the Kenai 
Peninsula beaches and rivers. The addition 
of several thousand workers during project 
construction would put a significant strain 
on existing, already crowded recreational 
access points and facilities. 

Especially susceptible to impacts would 
be the highway-accessible fishing streams 
such as Sheep Creek, Montana Creek, and 
Willow Creek. Access points to the major 
rivers in the area (Kashwitna Landing, the 
Little Susitna; and Talkeetna) would be 
stressed, as would air charter services to 
such highly popular areas as the Theodore 
River near the mouth of the Susitna, the 
Oeshka, or Lake Creek. 

Hunting pressures, already heavy, would 
also increase in accessible areas near the 
road system and the major riverways such as 
the Susitna and the Swanson. Use of all 
recreational areas would increase, but many 
are presently underused and would not be 
stressed. Among those presently underused 
would be· the Nancy Lake Recreation Area, the 
Little Susitna Campground, and Denali State 
Park. Air traffic would increase 
moderately, resulting in more noise and a 
less enjoyable outdoor and wilderness 
experience for many present users. 

Overall, impacts to recreational 
resources would probably be moderate for 
this area during construction and moderate 
to minor during operation due primarily to 
seasonal crowding. 

4.3.16 Cultural Resources Sites 

The potential for cultural resources 
impact is similar to that for the proposed 

route (Subsection 4.2.16). This alternative 
route passes near a potentially important 
archaeological site, and the possibility is 
high for further significant finds in the 
area. The Dry Creek Archaeological Site, 
entered on the National Register in 1974, is 
thus far the oldest reliably dated site of 
human occupation in Alaska. Artifacts from 
the site show certain similarities to the 
later Upper Pleistocene Diuktai culture of 
northeastern Siberia. The site is also 
capable of yielding important 
paleoecological information. It is located 
about 100 miles south of Fairbanks near 
Healy. 

Only general archaeological surveys have 
been conducted on the east side of the lower 
Susitna River. Prehistoric occupation did 
occur in this area, and further 
·archaeological investigations in areas such 
as the Beluga coal field are expected to 
yield positive results. 
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Insufficient data exist to estimate the 
paleontological potential along the route. 
These areas were occupied in prehistoric 
time, and investigation is expected to yield 
archaeological finds. 

The Cook Inlet alternative route through 
the Railbelt lies near the most heavily. 
populated and most developed region in 
Alaska. As a consequence, several 
archaeological surveys and investigations 
have been accomplished, but the possibility 
of damage to yet unknown sites is still 
quite high. This potential damage could be 
quite major in light of the importance of 
the Dry Creek site in the vicinity of 
Healy. 

Although extensive archaeological 
surveys would be completed prior to 
construction along this route, and those 
sites would be excavated or avoided to the 
extent possible, there is still the 
possibility of disturbance of sites without 
proper investigation, vandalism of sites, 
and/or removal of surface artifacts which 
might be of great significance. 

Because it involves several segments 
where there are presently little 
disturbance, impacts to archaeological sites 
would be moderate along the Cook Inlet route 
during construction and negligible during 
operation. 
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4.3.17 Subsistence 

The general impacts of the TAGS project 
activities on subsistence are discussed in 
Subsection 3.2.17. The impacts along the 
Cook Inlet-Boulder Point alternative are 
similar to those along the proposed route. 
There are several types of impacts on fish 
and wildlife used for subsistence 
resources--harvest and access interference; 
impacts from project employment; relocation 
and/or increased harvest effort; reduced 
levels of subsistence harvest; and economic 
and social effects. These are discussed in 
the following paragraphs. 

The Cook Inlet-Boulder Point alternative 
route would affect fish and wildlife 
resources through mortality, avoidance, and 
habitat loss. See Subsection 4.2.17 for 
further information. 

4.3.17.l Impact ta Fish and Wildlife 

Along the Nenana Corridor, caribou, 
moose, and fish would be the most 
susceptible to impact, although proposed 
construction and mitigation measures would 
minimize impacts to all three. Communities 
close to the alternative route would be mare 
likely to be affected. These include Minto, 
Nenana, and Cantwell, whjch are classified 
as rural. Non-rural communities where 
subsistencelike activities could be a£fected 
include Anderson/Clear, Healy/Suntrana, 
and McKinley Village. .Wildlife avoidance of 
the construction zone would temporarily 
require harvest in areas more remote from 
construction activities, resulting in 
temporary but significant restrictions to 
subsistence uses. 

Impacts to Cook Inlet and 
Anchorage/Kenai communities would be similar 
to those in the Nenana Corridor except that 
these areas are not classified as rural 
subsistence areas under game management 
regulations, and participation in 
subsistence is relatively lower. 

4.3.17.2 Interference/Access Impacts 

As described in Subsection 4.2.17.3, 
proposed TAGS project construction and 
operation have the potential to interfere 
with subsistence activities. The primary 
causes of interference would be restriction 
of access to traditional subsistence use 
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areas and restrictions on hunting and 
fishing in the vicinity of the TAGS 
project. Rural subsistence communities 
located adjacent to the Cook Inlet-Boulder 
Point alternative route (Nenana and 
Cantwell) , and the non-rural communl ties 
Anderson/Clear, Healy/Suntrana, and McKinley 
Village) would be more sensitive to 
interference and access impacts than those 
which have a broad subsistence use area or 
are less dependent on subsistence resources. 

4.3.17.3 Increased Sport Hunting. Fishing, 
and Trapping Competition 

Like the proposed action, the Cook 
Inlet-Boulder Point alternative route would 
be subject to increased levels of sport 
hunting, fishing, and trapping during 
construction and operation of the project 
(see Subsection 4.2.17.4). The availability 
of public access along the alternative route 
already supports high levels of subsistence, 
sports hunting, fishing, and trapping 
activities. Introduction of direct and 
indirect employees would increase these 
activities. Rural subsistence communities 
located adjacent to the alternative route, 
such as Nenana, and Cantwell, and 
non-rural communities such as 
Anderson/Clear, Healy/Suntrana, and McKinley 
Village, would be more sensitive to 
interference impacts than those which are 
farther away from the route and have broad 
subsistence use areas or are less dependent 
on subsistence resources. 

If the Joint Board of Fisheries and 
Game determine that increased levels of 
sport hunting and fishing associated with a 
population influx attributed to the TAGS 
project threaten maintenance of traditional 
levels of subsistence harvest, measures to 
maintain subsistence harvest levels, such as 
sport hunting and fishing closures or 
special subsistence hunts, are likely to be 
enacted. 

Some of the pipeline work force could 
potentially meet residency requirements and 
become rural subsistence users and compete 
with current rural subsistence users. 
However, because the period of pipeline 
construction is relatively short and 
pipeline crews ·will be moving regularly from 
camp to camp along the pipeline spread, this 
is unlikely. 
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4.3.17.4 Impacts from Employment 

Local employment on the alternative 
project would be highly desirable, and 
income provided would temporarily offset 
subsistence-related economic impacts. 
However, as mentioned in Subsection 
4.2.17.5, employment also presents some 
disadvantages to participating in the ~ 
traditional subsistence way of life by 
reducing the flexibility to pursue seasonal 
subsistence activities. The communities 
that are most likely to be affected by 
employment-created subsistence impacts are 
those that are predominantly Native with a 
social structure and personal identity that 
revolve around participation in subsistence 
activities. This would include Minto and 
part of the population of Nenana. These 
impacts would not result in a significant 
restriction of subsistence uses. 

4.3.17.5 Relocation/Increased Harvest Effort 

Any reduction in subsistence harvest 
caused by the project would .result in 
relocation of and/or increased harvest 
effort (Subsection 4.2.17.6). Communities 
located adjacent to the alternative route, 
such as those in the N~nana Corridor and 
upper Cook Inlet area, are more sensitive· to 
impacts from relocated or increased effort 
than those which are further away or have 
broad subsistence use areas. Because of 
greatly reduced levels of activity and 
construction facility closure/rehabilitation 
after construction, relocation and increased 
effort impacts would be minor during project 
operation. In the Nenana and Minto areas, a 
temporary but significant restriction of 
subsistence uses would occur. 

4.3.17.6 Economic Impacts 

Economic impacts result from increased 
outlays of cash to replace reductions in 
subsistence harvests and to support 
increased harvest efforts to make up For 
reductions in resources (see Subsection 
4.2.17.7). Communities with limited 
employment opportunities located adjacent to 
the alternative route, such as Native 
communities in the Nenana Corridor (Minto 
and Nenana), would be more sensitive to 
competition impacts than those which are 
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farther away or have broad subsistence use 
areas. These impacts would be partially 
offset by local employment opportunities. 

4.3.17.7 Social Impacts 

The social impacts from the loss of 
participation in subsistence activities 
include loss of cultural identity and status 
in the affected community, dietary impacts, 
and aggravation of social problems such as 
depression and substance abuse (Subsection 
4.2.17.8) 

The communities that would most likely 
be sensitive to social impacts from reduced 
subsistence activities would be those that 
are predominantly Native with a social 
structure and personal identity that revolve 
around participation in subsistence 
activities such as Minto and Nenana. 
Proximity to the alternative route severity 
of harvest opportunity reduction, and 
limited alternatives for relocation of 
effort would also aggravate social impacts. 

4.3.17.8 Sumnary 

Overall impacts to subsistence. 
comnunities would be moderate to some 
villages along the northern section of the 
route during construction and minor during 
operation. Impacts to subsistence uses 
would likely be negligible to communities 
along the southern part of the route during 
both construction and operation. 

4.3.17.9 ANILCA Section 810(a) Evaluations 
and Findings 

Appendix L comprises the Section 810(a) 
evaluations and findings as required by 
ANILCA for all alternatives. 

4.3.18 Public Safety 

The risks and the consequences 
associated with the construction of a 
representative Cook Inlet-Boulder Point 
alternative would be similar to that 
described in Subsection 4.2.18. There would 
be local variations in public safety 
associated with the overall TAGS system; for 
example, there is a VTS for LNG tanker 
traffic at Anderson Bay, whereas at Boulder 
Point there is none. Since each of these 
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must meet established state and federal 
·safety standards, the overall effect would 
be the same. 

4.4 CONCBPTUAL GAS CONDI'l'IONING 
FACILI7X - PRUDHOB BAY 

4.4.l Introduction 

Al though the conceptual gas conditioning 
:fac:ility (OCF) is not a part of the TAGS 
application, it is a connected action and 
requires some discussion in this BIS in a 
conceptual approach. 'l'he following 
subsection analyzes and discusses the 
potential environmental consequences as they 
presently exist :for the construction and 
operation o:f the proposed OCF. The 
technical sections are grouped into si.milar 
or related topics whenever possible. Some 
of the 1nfo.rmation in the :following 
subsection was extracted :from the FBIS :for 
the Prudhoe Bay Project (FBRC, July 1980). 

4.4.2 Bffect:s 

Socioeconom1cs 

The socioeconomic impacts o:f the TAGS 
project are discussed in Subsection 4.2.2. 
No direct impacts on North Slope Borough 
villages would occur due to the construction 
o:f the GCF because the villages are not 
located near the conceptual GCF site. The 

. most significant effect of the conceptual 
GCF would be increased property tax revenues 
from the estimated to be between $3 and $4 
billion :facility and mJ.llion of dollars in 
:field development required to deliver gas to 
the conceptual OCF. The cumulat.i ve effect 
o:f additional industrial :facilities in the 
area would probably: 

Spur increased oil and gas development 
producing :future socioeconomJ.c impacts 

Provide additional taxable property for 
the North Slope Borough which would 
increase tax revenues :for the borough. 

Land Use and Ownership 

The construction o:f the conceptual GCF 
within the existing Prudhoe Bay development 
complex would probabl 1J have little 
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additional impact on the land use as it 
currently exists. An adjacent site has 
already been authorized to contain t:he 
proposed ANG'l'S SOCF. Little additional land 
use impacts would occur because the 
modification :from subsistence .and 
undisturbed wilderness to a petroleum 
complex has already taken place. However, 
ther. are some potential impacts from the 
conceptual GCF. These impac~:s include the 
:following: 

Increue in :further gas and oil 
development may increase 1mpact:s to 
traditional land uses 

Increased gas and oil development may 
increase the possibility o:f opening the 
haul road to increased public use, 
possibly resulting in extreme pressure 
on the :fish and wildlife and land 
resources of the area. 

Transeortat:ion 

Transportation related impacts are 
discussed in Subsection 4.2.4. overall the 
existing transportation system could handle 
t:he increas'ed. traffic resulting from the 
construction of the conceptual GCF. 
Potential impacts include the :following: 

Increased marine traf :f ic may cause 
localized traf:f ic conflicts and may 
increase the incident o:f minor collisions 

'l'he increase in sealifts would benefit 
the Alaska and Seattle/Portland barge 
operators since it would extend their 
involvement in sealifts to Ala.ska for a 
:few years 

Increase in air traffic during the 
permitting and construction phase would 
benefit: the airlines and air charter 
services in the Prudhoe Bay area; 

'l'he Prudhoe Bay area and the haul road 
would be moderately impacted from 
increased truck traf:f ic during the 
construction phase of the conceptual OCF 
resulting in longer waits at crossroads, 
security checkpoints and during sealift, 
increased dust loading :from roads, 
increased risk of accidents, and minor 
oil spills 
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Project-related improvements would be 
long-lasting and beneficial to adjacent 
communities. 

A detailed discussion of noise-related 
impacts is presented in Subsection 4.2.S. 
Assuming a worst case condition or 
simultaneous operation of construction 
equipment, the resulting noise level during 
gravel placement and grading J110uld be 98 dBA 
at lS meter!I. '!'he noise levels from all 
construction activities 'NOuld depend on the 
duration and number of work shifts and the 
use of construction equipment each day. 
Noise levels from conceptual GCP operation 
are estimated to be 63 dBA at 0.8 Jan, an 
increase of 6 decibels above existing noise 
levels (FBRC, July 1980). Possible impacts 
resulting from increased naJ.se include: 

Significant effects of wildlife in the 
area, possible reducing the use of 
.marine and/or terrestrial habitat areas 
impacted by the noise. 

Air Quality 

Air qua.Ii ty is discussed in detail in 
Subsection 4.2.6. During construction of 
the conceptual GCF, pollutant emissions 
would depend on the type and amount of 
equipment used and the extent of equipment 
use. Pollutant concentrations would al:so 
vary fd th the relative locations of the 
construction activi.ties. Generally, the 
emissions would include hydrocarbons, 
nitrogen oxides, carbon monoxide, sulfur 
oxides, particulates, and water vapor. 
Jtajor activities that would produce 
emissions include gravel extraction and 
placement, transportation of modules from 
the barges to the pads, and other support 
functions. Construction of the GCP would 
cause temporary and minimal deterioration of 
the ambient air quality in the vicinity of 
the project site (FBRC, July 1980). 

Possible impacts due to air pollution 
may include: 

Soiled surfaces of facilities adjacent 
to the conceptual GCF from particles 
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Particulates may act as catalyst, 
increasing corrosive reactions between 
metals and gases 

Inorganic gases f S02 and N02J may 
tarnish and corrode metals. 

Cleaning and/or replacement: of 
components will minimize potential impacts. 
Cumulative impacts of the conceptual GCP on 
air quality are discussed in Subsection 
4.S.6 .. 

'!'he DBIS in Appendix D (Air Quality 
Impact Screening Analysis, Gas Conditioning 
Facility, Prudhoe Bay Unit:) described the 
pot:ential effects of a conceptual gas 
conditioning plant as a connected action 
with the proposed TAGS project:. After 
careful review BPA has concluded that since 
a gas condi t:ioning plant: 1.s not part of the 
immediate proposal and since such a plant 
fl!ould need to be subject to subsequent NBPA 
analysis, that Appendix D be deleted from 
the BIS (BPA, l988a). 

'!'he recommendation to delete Appendix D 
is further based upon the fact that 
int'ormation in the public record available 
for NTlPA evaluation does not reflect neither 
current technology for gas conditioning nor 
does it reflect the fact that significant 
modifications have been made to the air 
quality requirements and standards since the 
FBRC 1980 analysis of the ANG'l'S gas 
conditioning plant and its expired PSD 
permit. Accordingly, BPA concluded that 
because of the high level of uncertainty 
with design aspects of a gas conditioning 
plant associated with TAGS, the air quality 
analysis must be deferred to a future NBPA 
review as prior air quality conclusions are 
not necessarily transferrable and may not be 
appropriate to what may be constructed 
ultimately to provide LNG quality pipeline 
gas for TAGS. BPA further concluded that 
with this revision for the GCP and more 
detailed analysis of air quality effects 
included in this PBIS has resulted in an 
acceptable approach to addressing EPA's 
concerns. 

Liquid, Solid, and Hazardous Naste 

The exact amount of liquid and solid 
wastes produced at the proposed GCF is 
dependent on the number of construction 
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workers and operators. The exact amount 
of wastewater to be generated during 
construction and operation of the conceptual 
GCP is unlcnown.. The wastes would be 
collected and treated in off-site treatment 
plants.. Other liquid wastes would be 
collected and disposed of by treatment, 
recycling, or by disposal at a hazardowt1· 
waste facility if they are identified as 
toxic or hazardOWJ. 

The solid waste generation rate would be 
a.pprox:J.matelg 8 pounds per person per day. 
The waste would consist of paper, cans, 
bottles, cooking scraps and waste, repair 
scraps, and wt1ed pallets and broken lumber. 
Combwt1tible wastes would be incinerated at 
existing facilities. Noncombwt1tible wastes 
would be placed in landfills or at a local 
solid waste facility. Incineration would 
avoid attracting wildlife, thW!I reducing the 
need to destroy nuisance animals.. Proper 
landfilling would result in negligible 
impacts. 

No known hazardowt1 wastes are expected 
to be generated by the conceptual GCP (E'BRC, 
July 1980) .. 

Geologic Environment 

The conceptual GCP would impact 
topoqraphy, geologic resources, erosion, 
siltation, and permafrost. Potential 
impacts are as follows: 

Gravel pad emplacement, excavation, and 
permafrost degradation, should it occur, 
would result in topographic impacts 

cut and fill could create excessive 
permafrost degradation and consequent 
engineering hazards 

The conceptual GCP would facilitate the 
depletion o£ natural gas from Prudh.oe Bay 

The conceptual GCP would require from 2 
to 2.1 million cubic IJards of gravel and 
an area of 200 to 287 acres impacting 
available gravel and land resources 

Bxcavation and extraction of gravel and 
construction of the gravel foundation 
mats would increase turbidity and 
siltation, although most of the impact 
would be limited to the existing area of 
extraction and excavation 

4-118 

Nater erosion should not be a serious 
problem because of the relatively low 
slope and low rainf'all in the proposed 
project area 

N1nd erosion could occur if the organic 
layer overlying the soil is removed; 
hCJl!llf!lver, disturbance of the organic mat 
would be m.tnimal because or engineering 
and environmental constraints related to 
permafrost 

Host construction affects the thermal 
regJ.IDe resulting in (l) decreased 
insulation between the surf ace and the 
permafrost and (2) degradation of the 
permafrost 

Potential impacts to permafrost may be 
minimized by construction scheduling, 
specialized construction zone. grad1ng, and· 
use o£ erosion control techniques. Geologic 
impacts are also discussed in Subsection 
4.2.8. 

Sur:f ace Nater and Ground Nater 

Surface water impacts·are discussed in 
detail in Subsection 4.2.9.2. Possible 
impacts due to the construction and 
operation of the GCP on surface water 
include the following: 

Construction of the conceptual GCF would 
alter local surface drainage patterns, 
and redirected or concentrated surrace 
drainage may create both thermal and 
surf ace erosion · 

Road embankments, gravel pads, and berms 
would be sufficiently thick to prevent 
thaw o£ underlying perma£rost 

The perma£rost table could rise under 
the gravel emplacement and dam lateral 
movement of water above the permarrost, 
creating new areas of wet and dry 
conditions. 

A detailed discussion of potential 
impacts to ground water is presented in 
Subsection 4.2.9.3. Impacts to ground water 
ultimately impact the surf ace water a 

Potential impacts to ground water include 
the following: 
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Icing, accelerated erosion, or diversion 
of sur£ace flow could result from 
diversion of an aqu.i£er and creation of 
a new ground-water flow pattern 

~ennal degradation may result from the 
creation of new ground-water f lOlfl' 
patterns 

·11ro11t bulbs may cawre ground water to 
sur£ace and create icings in the winter 
and new channel development in the summer 

Bxcavation could create new ground-water 
drainage paths and dewater existing 
springs 

Ground-water contamination could occur 
from accidental spills or leaks of fuel 
oils and other chemicals. 

Marine Bnvironment 

Minimal iiapacts to the marine 
environment M>uld be expected. Potential 
impacts include the following: 

Nhales mag· be disturbed along their 
entire migration route and their 
summering grounds in the Beaufort Sea 
due to ship traffic to Prudhoe Bay using 
the same access route as the whales 

HUl114ll onshore and offshore activities 
could disturb whales using shallow 
waters for migrating, breeding, or 
feeding 

HUl114ll activity and concomitant noises 
may cause certain seals to abandon 
traditional hauling rounds, breeding 
rookeries and foraging areas, and may 
cawre the seals to alter their migratory 
routes (YBR.C, July 1980). 

Potential impacts to fish would result 
from mortality, obstructions to migration, 
and loss of critical habitat. construction 
of the conceptual GCF would require gravel 
from beaches, streams, rlverbeds, and the 
Beaufort sea. Gravel removal from streams 
or rivers could alter stream morphology, 
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resulting in impacts to aquatic biology. 
Fish impacts are discussed in detail in 
Subsection 4.2.ll. Potential impacts to 
fish are as follOflfs: 

Gravel removal and other construction 
activities in a stream during fall 
freezeu.p, when fish are beginning to 
inhabit an overwintering area, could 
block fish passage 

Siltation cawred by gravel removal 
operations may cawre a reduction in the 
escape cover of young fry and a 
reduction of the available rood supply 
needed by the fry 

Ni thdrawal of water from an area may 
cause the mortality of some species due 
to waste buildup or decreased dissolved 
oxygen concentration. 

Vegetation and Netlands 

'l'he proposed construction would destroy 
wet tundra vegetation in the immediate 
vicinity of the proposed facilities. A 
detailed discussion of .vegetation and 
wetland impacts is presented in Subsection 
4.2.12. 'l'his destruction could potentially 
result in the following impacts: 

New roads, collecting pipelines, 
facility pad which covers· several 
hundred acres, and permafrost 
degradation may alter water levels and 
form new wetlands influencing vegetative 
growth and succession 

Permafrost degradation could result in 
thermokarst subsidence, slumping, 
rutting, and other types of permafrost 
degradation 

Air pollution could impair plant 
functions increasing susceptibility to 
microbial infection and reducing plant 
growth. 

NildlUe 

Nildlife impacts are discussed in detail 
in Subsection 4.2.13. Nildlife may be 
affected by noise, human activity, loss or 
habitat, and other factors. The kind and 
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severi tg o:f the impact would vary bg 
season, species, and probably life stage. 
Potential impacts to wildlife include: 

NildlJ:fe, including polar bears, 
caribou, birds, and others, would 
probably restrict use o:f habitat areas 
impacted by noise and human activity 

Primary and secondary pollutant e:f:f ects 
on flfildli:fe are expected to be minimal; 
the primary e:f:f ect would likely be on 
the lichen commulli ty, the :food source 
:for most indigenous wildlife communities 
(FBRC, July 1980). 

'l'hreatened, Bndanqered, and 
Other Protected Species 

Impacts to threatened, endangered, and 
other protected species are discussed in 
detail in Subsection 4.2.14. Bndangered and 
threatened species within the affected area 
o:f the conceptual G<:P include the bowhead 
(Balaena musticetus), the gray whale 
(Bschrictius robustus), and the peregrine 
:falcon (~ pereqrinus tundrius). 'l'he 
YllRC staff performed. biological assessments 
:for each o:f these species. 'l'he PBRC 
concluded that "there are no scientific data 
which would allow us to conclude that vessel 
harassment problems would result such as 
were observed :for gray whales near 
California and Hexico or :for humpback whales 
in Alaska and Hawaii." In :further response 
in a December 26, 1919 letter to FBRC, the 
National Harine Fisheries Service (NHPS) 
concluded that the "proposed activities 
would not adversely impact either gray or 
bowhead whales" and that "the proposed 
activities are unlikely to jeopardize the 
continued existence o:f gray or bowhead 
frfhales or their habitat." (PBRC, July 1980). 

'l'he PBRC staf:f concluded that no impact 
to the peregrine :falcon would be expecJ:.ed 
:from the SGCP at Prudhoe Bay because no 
nesting sites were located within 35 km o:f 
the proposed s1 te.. 'l'he U .s. Fish and 
Nildli:fe Service stated that the proposed 
ANG'I'S project frfOuld have no e:f:fect on the 
peregrine :falcon i:f the PBRC stipulates 
mitigating terms and conditions in the 
certificate authorizing the project (YllRC, 
July 1980). 
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Recreation, Aesthetics, and Wilderness 

Pew impacts to recreation, aesthetics, 
and wilderness are expected. Additional 
wilderness would not be impacted because the 
immediate Prudhoe Bay area has already been 
affected by :facilities installed there for 
the 'l'APS project. 'l'he conceptual GCP would 
add only incrementally to this existing 
impact. 'l'his type of impact is considered 
less harmt'ul to the aesthetics o:f the area 
than placing the new :facility in as yet an 
unimpacted area on the North Slope (F~RC, 
July 1980). 

'l'he conceptual GCP would have little 
direct e:f:fect on the recreational resources 
of the area. Construction workers will 
probably engage in l.imi ted sport :fishing in 
the Prudhoe Bay area, al though the companies 
in the area generally discourage it. 
'l'ourism into the Prudhoe Bay coastal area is 
not expected to increase because o:f the 
propo:sed GCP. 'l'he construction and 
operation would not provide tourists w-i th 
new embarkation points, and existing tourist 
attract..f.ons have very lim.i ted as 'Nell as 
costly transportation approa.ches and 
accommodations (FBC, July 1980). A detailed 
discussion o:f recreation, aesthetics, and 
wilderness impacts is presented in 
Subsection 4.2.15. 

Cultural Resources 

'l'he land in the area of Prudhoe Bay has 
been the site of numerous temporary 
settlements and seasonal hunting and :fishing 
camps o:f the Alaskan Natives. Associated 
with this activity are various grave sites, 
sod huts, and ice cellar outlines which 
still exist today. Al though these types o:f 
historical landmarks have been :found .tn the 
area, it is not knOW1.I at this time i:f any 
exist on the Prudhoe Bay industrial complex 
or on the .immediate site. Installation o:f 
the proposed facilities would cause 
irreversible impact to these resources. 

'l'his impact could be minimized, hOW'ever, 
i:f a thorough historical and archaeological 
survey o:f the site were carried out before 
construction was allowed to proceed and any 
historical or archaeological finds 'Were 
salvaged. 
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Subsistence 

A detailed discussion of subsistence 
impacts is presented in Subsection 
4.2.l1.2. Impacts to fish resources could 
occur from mortality, obstructions to 
migration, and loss of critical habitat. 
Alternative fishing sites used by village 
residents for fishing would still be 
available for use.. Impacts would be 
minimized by proper design and construction 
procedures. 

Impacts·to moose, sheep, and caribou are 
potentially more significant on a short-term 
basis. Construction and operation of the 
conceptual GCF would result in loss of 
habitat, and changes in distribution or 
migration patterns. Because this area is 
not used for primary subsistence use area of 
Kaktovik, Nuiqsut, and Anaktuvuk Pass, 
impacts to fish and wildlife in this area 
would be minor in terms of subsistence 
(PBR.C, July 1980). Increased development 
spurred by the construction of the 
conceptual GCF could affect the future of 
subsistence hunting and f ishJ.ng areas. 'l'his 
effect is .considered to not cause as 
significant restriction to existing 
subsistence use or to subsistence resources. 

4.S NO-AC'l'ION AL'I'BRNA'l'IVB 

4.5.l Introduction 

The following section is a discussion of 
the environmental consequences of a 
no-action alternative. This alternative 
would result from denial of any of the 
permits required for construction or 
operation of the proposed 196.5-mile TAGS 
pipeline. Under this scenario, no 
construction of facilities to transport 
natural gas from Alaska's North Slope to 
tidewater for conversion into LNG and export 
to Pacific Rim markets would occur. 

'l'he impacts resulting from a pipeline 
project would not occur under a no-action 
alternative. 'l'he primary impacts avoided 
are briefly described by topic in the 
following section. It should be noted that 
not only are negative environmental impacts 
avoided, but so are any positive impacts 
resulting from a project such as TAGS. 
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4.5.2 Socioeconomics 

The no-action alternative would not have 
statewide impacts of the same nature 
regarding population, employment, 
infrastructure, social systelll3, and 
gover1UD11nt resources as the preferred or 
alternative pipeline projects. 

Population and employment growth within 
the .stace resulting from the project would 
not occur. The population gain of an 
estimated l0,600 people, the creation of 
7,200 direct and 3,400 indirect jobs during 
the 5-year 'l'AGS construction period would 
not occur. Project denial would forego the 
use of sld.lled/experienced personnel 
currently unemployed, but remaining in the 
state. If continued to be unused, this 
experienced resource may diminish and may 
not be available for future projects. The 
permanent gain of 550 direct and l,250 
indirect jobs created by project operation 
would not be realized. 

The short-term impacts to local 
population centers near the pipeline 
al.tg1UD11nt resulting from the influx of 
construction workers would not take 
advantage of the existing unused or 
underused infrastructure {both public and 
pd vate) and housing, most of which resulted 
from the previous TAPS construction. 

Revenue gains that would result from the 
project would not be available to the state, 
local jurisdictions, or citizens. The 
expected revenues generated from property, 
state severance, corporate taxes, and 
royalty payments estimated to be $471 
million annually would be lost. Any 
supplement 1n declining petroleum revenues 
generated by the project would not be gained. 

4.5.3 Land Use 

Impacts to land use resulting from 
implementation of .the proposed action would 
not occur under the no-action alternative. 
The use/disturbance of an estimated 22,910 
acres during the construction period and 
permanent use of 8,119 acres for project 
operation would not: take place. Most of the 
land to be used for the construction and 
operation of the project is located on state 
and federal land along the existing 'l'APS 
corridor and established road system. 
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New access road construction and 
extensions to existing roads would not 
occur. '1.'he estimated 33 million cubic yards 
of mineral aggregate proposed. for use along 
the pipeline corridor would remain in place 
for use by others. 'l'he establishment or a 
SJ-foot-wide permanent right-of-way for the 
pipeline along its 796.S-mile route would 
not occur. Opt.ion.s for future con.st:ruction 
of a major pipeline through topographically 
restricted areu such as Atigan Pass, Phalen 
creek and Keystone canyon would remain. 

4.5.4 'l'ranseortation 

'l'he no-action alternative would not add 
any additional air, rail, road, or marine 
traffic to the existing transportation 
networks. Bxisting tran.sportation 
facilities would not need upgrading. The 
short-term congestion problems that may be 
experienced during the construction period 
would be avoided. 

4.5.S 

The minor noise impacts associated with 
the project construction (e.g., heavy 
equipment operation) would not occur along 
the proposed pipeline route under the 
no-action alternative. The most intense 
short-term impacts avoided would be those 
resulting from rock drilling and blasting. 
Thus; the inter.m.1 ttent exposure of increased 
noise levels to wildlife along the route 
would be avoided. 

Operational impacts determined to be 
negligible such as turbine and compressor 
operation and periodic venting of 
high-pressure gas along the pipeline route 
would not occur. 

4.5.6 Air Quality 

Impacts to air quality resulting from 
the proposed. project would not occur under 
the no-action alternative. These impacts 
would be short-term impacts from 
construction equipment exhaust emissions and 
fugitive dust generated along the pipeline 
route. 

The emissions associated with operation 
of the turbine-powered compressor stations 
along the route and the release of gas 
(primarily methane) from leaks and venting 

of the pipeline would not be generated. 
The air quality impacts associated with 
construction and operation of the gas 
conditioning facility at Prudhoe Bay (a 
connected action) and LNG facility and 
marine terminal in Port Valdez would be 
avoided. 

4.5.7 Liquid, Solid, and Hazardous Wastes 

Impacts a:ssociated with waste handling 
and disposal were determined to be 
negligible, resulting in little impact on 
disposal facilities or air quality (from 
burning of combustible waste) along the 
proposed routeo Under the no-action 
alternative, these negligible impacts would 
be avoided. There would be no need £or new 
solid waste disposal sites along the TAGS 
route. Bxist:ing sites would have a longe~ 
lJ.fe-span. 
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4.S.8 Geologic Bnvironment 

'l'he no-action alternative would avoid 
the minor geologic impacts usociated with 
project construction. Topographic impacts 
resulting from excavation, filling and . 
grading.within the lOO-foot right-of-way 
would not take place. The mineral aggregate 
required. for construction of the proposed 
project's roadways, workpads, and other fill 
acti vi' ties would remain in place. . 

Any potential impact to petroleum 
resources (i.e., induced development) on the 
Alaska North Slope resulting from project 
operation would not occur. The primary 
geologic impacts associated with geologic 
conditions along the pipeline route would 
include frost heave, seismic hazards, and 
increased erosion potential. These impacts 
woUld be avoided under th.is alternative. 

4.5.9 Surface and Ground Nater 

Under the no-action alternative the 
minor to moderate impacts associated with 
pipeline construction would be avoided. 
These impacts result largely from 
construction activities and stream 
crossings. The potential impacts relating 
to surface waters, including streambed 
erosion or aggradation, thermal 
characteristics or supply (i.e., quantity of 
flow) would be avoided. Any potential to 
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a£fect the integrity of other structures 
(i.e., bridges and other pipeline crossings) 
from modification of stream channel 
crossings Jr10uld not result. . 

Impacts to the shallow ground-water 
resources along the proposed route, 
resulting from vehicle tra££ic, filling and 
trenching, and accidental spills Of fuels 
and lubricant.s Jr10uld not occur. 

4.5.lO Narine Bnvironment 

Impacta to the marine environment from 
construction of the proposed LNG plant in 
Port Valdez would include fill of subtidal 
and intertidal habitat and subsequent 
destruction of marine organisms occupying 
these areas. The no-action alternative 
would avoid these minor impacts, as well as 
expected minor impacts associated with LNG 
plant effluent discharges to the bay. 

4.5.ll f!!!l! 

Potential impacts to f 1shery resources 
avoided by the no-action alternative include 
cro:f sing of more than 200 fi:sh streams and 
the resultant increues in. sediment loads 
and turbid1 ty. These impacts could a£f ect 
fish populations by reducing reproductive 
and feeding potentials. crossings would be 
ma.de by the pipeline (usually buried) and 
access roads (culverts and bridges). 
Dewatering activities and potential for 
spills of fuel and lubricants into drainage 
course:s would not occur. 

4.5.12 Vegetation and Wetlands 

Impacts that would be avoided by the 
no-action alternative would include 
disturbance of wetland areas estimated to 
occur along approximately 4.1 percent of the 
795.6-mile TAGS alignment and disruption of 
the upper insulating vegetative layer in 
permafrost areas, both of which are included 
in the estimated 14,413 acres of vegetation 
disturbance along the proposed corridor. 
Changes in drainage that may cause local 
modifications of wetland characteristics and 
impacts from spills, dust, and other 
construction and operational activities 
would not occur. 
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4. .. 5.13 Wildlife 

The 119-action alternative would avoid 
impact:s to wild.life habitat along the 
proposed route. Impacts to wildlife habitat: 
and the resulting impact on populations that: 
would not occur include habitat destruction, 
habitat degradation (increased noise levels 
and human activities), and mortality or or 
avoidance of the pipeline corridor by 
wildlife .. 

4 .. 5.14 Threatened, Protected, or candidate 
Bndangered Species 

Under the no-action al terna.ti ve, any 
potential impact to threatened, protected or 
candidate endangered species would not 
occur. 7'he only species identified to be 
near the proposed route for the TAGS project 
are the bald eagle and peregrine falcon. 
Ne:sting areas for these species are near the 
propo11ed pipeline corridor; however, impact 
to these area:s is considered to be 
negligible since other pipeline and/or 
transmis.don line projects exist along the 
corridor and have resulted in no observable 
effects on these species. Marine species of 
endangered animals would not be a£fected. 

4.5.4.15 Recreation, Aesthetics, and 
Wilderness 

Impacts to recreation, aesthetics, and 
wilderness from the proposed TAGS project 
would be avoided under the no-action 
alternative. 

Project impacts to recreation include 
restriction of access during construction 
which when combined with a lack of 
hotel/motel accommodations could cause a 
lower rate of annual tourism growth. This 
temporary lower growth rate would be avoided 
under the no action alternative.. There 
would also be less competition £or sport 
hunting and fishing. 

The no-action alternative would prevent 
impact to the visual quality or the proposed 
pipeline corridor. The natural viewshed 
would not be modi£ ied by addition of a 
linear scar and associated work pads and 
access roads. 

Wilderness areas anticipated to su:££er 
minor impacts from the proposed TAGS project 
include the Arctic National Wildlife Refuge, 
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Gates 0£ the Arctic National Park and 
Preserve, and the Wrangell-Saint: RlJ.as 
National Park and Preserve. Any potential 
impact t:o these areas and other rllfildland 
areas along the TAGS route would be avoided .. 

4.S.16 Cultural Resources 

Potential impacts to cultural resources 
£rom construction 0£ the TAGS project would 
be avoided under the no-action alternative. 
The potential £or positive impacts resulting 
£rom archaeological discoveries alsq would 
not occur under this alternative. 

4.5.17 Subsistence 

Subsistence impacts avoided by the 
no-action alternative are directly related 
to other impacts avoided by this alternative 
including those associated with fisheries, 
wildlife and recreational access. Increased 
pressuze on £1shery and wildli£e resources 
£rom construct.ion activities and human 
intrwdon could impact these resources by 
direct mortality, avoidance of a.ff ected 
areas, and habitat loss. ·Commun.! ties 'and 
individuals depending on these resources, 
primarily fish, moose and caribou, located 
along the corridor would not be impacted 
under this alternative. 

4.S.18 Public Sa£ety 

Any impacts related to public sa£ety 
that may occur from the proposed TAGS 
project would be avoided by the no-action 
alternative. Any potential £or fire, 
explosion or release of natural gas would be 
avoided along the pipeline route and at the 
LNG facility in Port Valdez. The majority 
of potential impact.s would result from a 
catastrophic event most likely related to 
seismic activity. 

4.6 

4.6.l 

COMPARISON OF ENVIRONMENTAL EFFECTS 
OF THE COOK INLET-BOULDER POINT 
ALTERNATIVE WITH THE PROPOSED 
PROJECT 

Introduction 

Table 4.6.1-1 presents a comparative 
summary of the environmental effects of the 
proposed TAGS project versus the Cook 
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Inlet-Boulder Point alternative. The 
affected environment and environmental 
consequences of the proposed project to 
Anderson Bay are fully developed in 
Subsections 3.2 and 4.2, respectively. The 
affected environment and potential 
consequences of the Cook Inlet-Boulder Point 
alternative were described in Subsections 
3.3 and 4.3, respectively. For each of the 
environmental disciplines addressed in this 
EIS, an evaluation was conducted to 
determine whether either the proposed 
project or the Cook Inlet-Boulder Point 
alternative presented a clear difference in 
the overall level of impact for. the specific 
environmental disciplines. For most 
disciplines a variety of potential impacts 
emerged that had to be qualitatively 
considered and weighed and a judgment made 
on whether a distinctly preferable advantage 
existed for one ·route over the other. When 
advantages and disadvantages essentially 
balanced, the routes were considered ta be 
similar in level of impact. 

For 10 of the 16 categories considered, 
no clearly preferred route (Table 
4.6.l-l) emerged. These included 
socioeconomics; noise; air quality; liquid, 
solid, and hazardous wastes; geology; water 
resources; marine environment; fish; 
vegetation and wetlands; wildlife; and 
subsistence. 

The Cook Inlet-Boulder Point alignment 
was considered to have the least potential 
for adverse impacts to threatened and 
endangered species. The proposed project to 
Anderson Bay was considered to have the 
least potential for adverse impacts to land 
use, transportation, recreation and 
aesthetics, and cultural resources. 

4.6.2 

4.6.2.l 

Disciplines Favoring the Caok 
Inlet-Boulder Point Alternative 

Threatened and Endangered Specie~ 

The presence of peregrine falcon and 
bald eagle feeding, nesting, and roosting 
areas would be more prevalent along the 
proposed Anderson Bay Route. Construction 
of the proposed TAGS would cause more 
impacts along this alignment. Impacts would 
be acceptable as identified in 
Appendix H. 



Table 4.6.1-1 Comparison of Proposed Action with 
Cook Inlet-Boulder Point Alternative 

Environmental Factor Best Route 

Socioeconomics 

Land Use 

Transportation 

Noise 

Air Quality 

Liquid. Solid. and Hazardous Wastes 

Geology. Soils. and Permafrost 

Surf ace and Ground Water 

Marine Environment 

Fish 

Vegetation and Wetlands 

Wildlife (including birds) 

Threatened and Endangered Species 

Recreation and Aesthetics 

Cultural Resources 

Subsistence 
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Both routes similar 

Anderson Bay route 

Anderson Bay route 

Anderson Bay route 

Both routes s imi l_ar 

Both routes similar 

Both routes similar 

Both routes similar 

Both routes similar 

Both routes similar 

Both routes similar 

Both routes similar 

Cook Inlet-Boulder Point 

Anderson Bay route 

Anderson Bay route 

Both routes similar 

route 
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4.6.3 

4.6.3.l 

Disciplines Favoring the 
Proposed Project 

Land Use 

The proposed TAGS route would parallel 
an existing pipeline/utility corridor, 
though it would cross or disturb one 
state recreational area at Blueberry Lake. 
The Cook Inlet-Boulder Point alternative 
would cross a number of parks and 
subsistence and recreation areas, including 
proposed Minto Flats state Game 
Re£uge, Denali National Park and Preserve, 
Denali State Park, the Susitna flats State 
Game Refuge, Nancy Lake State Recreational 
Areas, and Captain Cook State Park. The 
presence of a larger number of very 
sensitive areas and the larger amount of 
private land along the alignment and at the 
proposed LNG plant site favor the proposed 
project. 

4.6.3.2 Transportation 

Construction of the proposed TAGS 
project would very likely cause vehicular 
traffic delays at several points along the 
alignment such as Phelan Creek, Atigun Pass, 
and Keystone Canyon. There would also be a 
major increase in traffic along highways 
paralleling the alignment. For the Cook 
Inlet-Boulder Point alternative, however, 
there is a much larger base of existing 
traffic, and there are seYeral key places 
for which major traffic delays due to 
construction would be likely to occur during 
certain periods. These include the George 
Parks Highway in the general area of Denali 
National Park and Preserve, the area between 
Wasilla and Anchorage in the Matanuska
Susitna Borough, and on the Sterling Highway 
on the Kenai Peninsula. Both on the basis 
of affecting a larger existing volume of 
traffic and the additional locations likely 
to be affected, the proposed project would 
be expected to have the least impact on 
transportation. A VT'S £or tanlc•r tra:££1c 
is in place and can handle ·anticipated 
vessel tra:£f1c at Anderson Bay. 

. 4.6.3.3 Recreation and Aesthetics 

4-126 

Outdoor recreational pursuits are 
popular throughout the area of the proposed 
project as well as along the Cook 
Inlet-Boulder Point alternative. 
Recreational use would be affected by the 
number of recreational users; impacts to 
recreational resources, access, traffic, and 
aesthetics and would relate both to 
construction and to operations. Though the 
most popular types of recreation vary 
somewhat among the two alignments, the 
number of recreational users is 
substantially greater in the Cook 
Inlet-Boulder Point alternative project 
area, and recreational and aesthetic impacts 
would be expected to have a greater effect 
with the proposed project. 

4.6.3.4 Cultural Resources 

There are numerous small archaeological 
sites of minor importance along both the 
proposed Anderson Bay alignment and the Cook 
Inlet-Boulder Point alternative. Those 
area~ along the proposed project. are better 
known and documented due to the TAPS and 
authorized ANGTS siting work. Along the 
Cook Inlet-Boulder Point alternative 
alignment, one very important site has been 
identified, the Ory Creek site near Healy, 
and most of the route has not been 
surveyed. On the basis of this one 
important identified site and possibility 
that other sites may exist along the Cook 
Inlet-Boulder Point alternative route, there 
is a greater potential for impact to 
cultural resources along this route than for 
the proposed project. 

4.6.4 Surrmary 

The potential environmental consequences 
of constructing and operating a pipeline 
from Livengood, where the system would 
diverge from the applicant's proposed 
alignment, to an LNG plant and marine 
terminal at Boulder Point on Cook Inlet were 
analyzed and compared with environmental 
consequences anticipated for the proposed 
project. It was det~rmined that, on 
balance, the impacts anticipated from either 
the proposed project or from the Cook 
Inlet-Boulder Point alternative would be 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION ANO ALTERNATIVES 

similar in scope and range. The proposed 
project would be expected to have the 
greater potential to affect threatened or 
endangered species because of their greater 
occurrence in the vicinity of the project, 
whereas the Cook Inlet alternative to 
Boulder Point would have greater potential 
impacts in several areas, notably land use, 
transportation, recreation and aesthetics, 
and cultural resources. Since disturbance 
to threatened or endangered species would 
not occur, the applicant's proposed project 
was determined by the agency to be the 
preferred alternative. 

4.1 CUMULATIVE IMPACTS 

4.1.l Introduction - Anderson Bay 

The cumulative impacts· for the proposed 
TAGS project considers TAPS, the existing 
highway, and the authorized ANGTS project 
within the 796.5-mile transportation utility 
corridor, along with the Alyeska oil 
terminal, ~he proposed Alaska Pacific 
Refinery and the Valpetro Petroleum Refinery 
in Port Valdez. Because the TAPS pipeline 
and Alyeska Marine Terminal are in place, 
specific details of the projects and impacts 
of their construction and operation are 
already documented. Subsection 4.7.19 
presents a summary of the Cook Inlet-Boulder 
Point alternative cumulative impacts. 

The Office of the Federal Inspector on 
October 3, 1986 noted that Northwest Alaskan 
Pipeline Company was considering the merits 
of shifting from a system designed around a 
48-inch pipeline to a smaller, higher
pressure delivery system. Informal 
discussion by Bl..M with representatives of 
Northwest Alaskan Pipeline Company in 
January 1987 led to a decision to prepare 
this evaluation on the basis of the 
existing, approved 48-inch pipeline. On 
February 18, 1987, the Office of the Federal 
Inspector, in its annual report on ANGTS, 
concluded that although action was 
suspended, "the project continues to offer 
great promise in making available to 
Americans abundant supplies of Alaskan 
natural gas." Accordingly, this section 
evaluates the effects of TAGS, assuming 
ANGTS is built as authorized. Concurrent 
construction is considered very unlikely. 
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'I'he detez:mination or when TAGS and 
ANG'l'S would initiate actual construction or 
their respective projects is a £actor to be 
decided in the marketplace after a realistic 
consideration or various options concerning 
Alaska North Slope natural gas resources, 
both proven and proressionallg expected to 
be recovered. Operation or market rorces is 
the best guarantee that Alaska natural gas 
resources are developed e££iciently and that 
there are incentives to rind additional 
proven reserves. The FBIS has been revised 
to more clearly rerlect the absence or a 
derini ti ve time rrame £or ANG'l'S to resume 
plann.1.ng and design development suspended in 
l98S. 'I'his uncertainty was rurther 
emphasized in November 1981 when ANG'l'S 
announced closure or its o££ice in 
Fairbanks, and in December 1981 when ARCO 
rdthdrew rrom the consortium proposing 
construction or AN<n'S because there were 
inadequate economic incentives to deliver 
Alaskan North Slope natural gas to domestic 
markets in the contez:minous United States. 
Norld economic conditions could not support 
two major projects in Alaska 
simultaneously. It was for these economic 
and marketplace considerations that the DBIS 
did not consider concurrent construction or 
ANG'l'S and TAGS. 

Although there is no firm commitment to 
proceed for the two proposed Valdez 
refineries, the relative magnitude of the 
projects and their geographical coincidence 
with the proposed TAGS pipeline, LNG plant, 
and terminal necessitates consideration of 
potential cumulative impacts. The 
cumulative impact discussions, by 
discipline, are general and qualitative and 
based on the supposition that none of these 
projects would be constructed concurrently. 
Key aspects of the authorized ANGTS and the 
proposed Valdez TAPS refineries are 
summarized below. 

4.1.l.l TAPS 

The TAPS is compos~d of: an 800-mile-long 
hot oil pipeline system with 12 pump 
station sites along its length from 
Prudhoe Bay to the Port Valdez oil 
terminal. Currently TAPS is transporting 
about 20 percent of the daily supply of oil 
to the Un1ted states. The proposed TAGS 
project is located primarily within the 
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utility corridar·developed for the TAPS 
project from Prudhoe Bay to Port Valdez. 
Since its initial establishment in 1974, 
•ome of the federal lands within the 
utility corridor have been transferred 
primarily to state and Native ownership, 
particularly .south of the Yukon R.1 ver. 'l'he 
major exception is along the Delta Nild 
R.1 ver, Gulkana Nild R.1 ver, and 'l'onsina R.1 ver 
area. 

4.1.l.2 

The approved ANGTS ·project would result 
in the construction of 745 miles of 
48-inch-diameter pipeline from Prudhoe Bay 
to the Alaska/Yukon border with a total of 
15 compressor stations (as described in 
Appendix B) •. Of the 745 miles of pipeline 
alignment, approximately 550 miles would be 
adjacent to the proposed TAGS alignment, 
along with 12 of the 15 compressor stations 
from Prudhoe Bay to Delta Junction. With 
the exception of several river crossings, 
the entire authorized ANGTS, like TAGS, 
would be totally below ground. This 
discussion assumes that ANGTS would be built 
according to the approved Revision 4 
alignment and that the construction of TAGS 
and ANGTS would not be concurrent. 

A Memorandum of Understanding (MOU) 
between the Federal Inspector and BLM is· 
being prepared to identify roles needed to 
protect prior existing rights of ANGTS 
should TAGS be constructed first or 
concurrently, or in the event that the 
authorized ANGTS project should be proposed 
for modification in a manner that would 
threaten operational aspects of TAGS. 
'l'hat MOU is not yet completed. 

4.1.l.3 Proposed Alaska·Pacific 
Refinery 

The proposed Alaska Pacific Refinery is 
a 100,000-bbl/day crude oil refinery which 
is planned to be built on the old 
ALPETCO site just east of the Valdez Airport 
near Robe Lake. This refinery would produce 
products ranging from fuel gas to No. 6 
bunker fuel. The products are intended to 
be shipped from Valdez to Pacific Rim 
countries via tankers. There would be 
product lines from the refinery site to a 
marine facility located just off the 

grainery on the north side of Port Valdez. 
'l'his project is on an indefinite hold. 

4.1.l.4 Proposed Valpetro Refinery 

The Valpetro Refinery is a proposed 
small topping plant that would process about 
8,000 bbl/day of number l and 2 diesel, plus 
enough fuel gas to operate the plant. The 
facility is intended to be located on the 
hillside just east of the Alyeska terminal. 
During the winter of 1986-81, Valpetro 
was actively pursuing permits and various 
other authorizations. However, at this 
tilD9 the construction schedule for this 
project is uncertain. The product line 
would lead tp an offshore loading bulkhead 
just east of Winnebago Point. 
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4.1.l.S Prospective Prudhoe Bay Liquid 
Petroleum Gas Pro1ect 

Dur1129 the Spring of 1988, the three 
major Prudhoe Bag Producers (ARCO, BP 
America and Bxx.on) announced they are 
jointly examining the feasibility of 
recovering additional.Natural Gas Liquids 
(NGLB) from the Prudhoe Bay gas produced 
with oil. 'l'he concept generally consists 0£ 
modifications to the existing gas handling 
facilities to recover additional NGLs, 
:modifications to.TAPS to transport the 
comingled stream, and additional £ac111ties 
at Valdez for removal of NGLs £rom the crude 
stream and separation into commercial grade 
Liquid Petroleum Gas (LPG) products. If the 
project is dete.rmined to be viable, over 
100,000 barrels per day 0£ LPG could be 
produced .starting in 1993-94. 

· 'l'he current phase of the study is 
examining all aspects including facilities, 
operations, and product disposition. The 
examination of operational aspects in 
particular ·includes impact on current 
operations at Prudhoe Bay and along TAPS. 
'l'he analysis of product disposition includes 
assessment 0£ possible domestic and Far East 
markets, logistic requirements and costs. 
'l'he LPG project, as currently visualized, 
W'Ould add and upgrade facilities on the 
North Slope, along TAPS, and at Valdez. 

·'l'he contemplated project is independent 
0£ any proposed gas transportation concepts 
such as ANGTS or TAGS. The £acilities would 
be compatible with conventional natural gas 
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pipeline concepts, since removal or some 
or these LPG components is necessary before 
the gas could enter the gas transmission 
system. 

'l'he primary hydrocarbon components or 
natural gas would continue to be reinjected 
into the Prudhoe Reservoir and would rema.tn 
available for a major gas sale when market 
conditions warrant the development of an 
appropriate gas transportation system. 

4.7.1.6 Natural Gas Conditioning Plant 
at Prudhoe Bay 

The operators of the Prudhoe Bay fields 
have constructed and are operating the 
largest natural gas conditioning facility in 
the world to process natural gas for use as 
field fuel, fuel for Pump Station 1 through 
4, and for reinjection. In 1983, FERC 
and the USACE authorized construction of a 
natural gas conditioning plant near this 
existing facility to condition natural gas 
for the ANGTS pipeline. 'l'he USACB in 1984 
issued authorization to ARCO to construct 
the CGF on a portion or the previously 
authorized ANG'l'S-AGCF site. 

Additional facilities to provide LNG 
pipeline quality natural gas for TAGS 
are required. The extent of facilities 
needed could vary from modification of the 
existing new facility to a stand-alone 
facility. Although not specifically part of 
the TAGS project, this FBIS evaluated 
prospective sites within the Prudhoe Bay 
area and the airshed (see Appendix 0). The 
cumulative effects of the needed facility 
for TAGS would not cause an adverse 
cumulative effect on the airshed. This 
analysis assumes that the partially 
authorized ANGTS sales gas facility would be 
built (see Appendix 8). 

4.7.2 Socioeconomics 

Cumulative construction and operational 
impacts of the project area would be 
positive in that the proposed TAGS project 
would take advantage of presently unused 
infrastructure and labor throughout the 
corridor and around the state. However, 
by the time TAGS is constructed, some of the 
existing infrastructure could have been 
absorbed. Construction would result in 
temporary need for housing and other 
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services in Fairbanks, Delta Junction, 
Glennallen/Copper Center, and Valdez, with 
minimal new infrastructure requirements due 
to the expansion during and following TAPS. 
The same would be true of the authorized 
ANGTS. likewise, following construction, 
this greater magnitude would cause more 
employment and population declines after the 
projects were completed. 

The proposed TAGS would be in 
competition with TAPS, DOT/PF authorized 
ANGTS, and others for access and use of 
mineral materials along the route. 
Competition for mining-related material such 
as heavy equipment, fuel, personnel and 
wages, and the impact of withdrawing acreage 
for mineral entry. 

The cumulative impacts of the TAGS and 
approved ANGTS projects during the operating 
phase would be a slightly higher level of 
employment but would not affect housing and 
other services significantly. The major 
long-term impact of the two projects would 
be higher property tax revenues for the 
North·Slope Borough, Fairbanks North Star 
Borough and the City of Valdez, and higher 
property tax, severance tax, and royalty 
income to the State. 

Valdez would likely experience the 
largest relative cumulative socioeconomic 
impacts, but Valdez would be adequately 
prepared to accommodate the construction 
related impacts. Due to the present 
oversupply of all infrastructure, no major 
construction or operational cumulative 
impacts would be expected. Most beneficial 
to the economy of the State of Alaska would 
be the stretching out of each of these 
projects to make more efficient use of the 
existing infrastructure, labor force, and 
economic benefits. 

4.7.3 Land Use 

Cumulative impacts to present land uses 
would be minor since the route is primarily 
within the utility corridor created by TAPS 
and the highway system. However, there 
could be a greater demand for light 
industrial and residential land in the 
Fairbanks area. Impacts to present 
hunting, fishing, recreation, subsistence, 
mineral resources, timber resources, and 
logging activity would be additive but minor 
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due to the present usage. Impacts to 
agriculture and agricultural lands would be 
negligible since the area involved would be 
small, and the reuse of any disturbed areas 
could be accommodated after construction was 
completed. 

Moderate impacts would likely occur from 
combined project gravel extraction on the 
North Slope and in the Copper River Valley 
where such resources may be limited. The 
extent the supply would exceed the demand in 
these two areas is not known. These 
resources ·are limited along the corridor and 
combined demand could exceed the supply that 
exists without crushing rocks from the talus 
slopes and exposed outcropping. Cumulative 
impacts, which would be additive, would 
include visual scars, increased erosion, and 
moderate wildlife habitat loss. Additional 
impacts due to gravel extraction would 
involve the cost to the developer of the 
less accessible gravel resources. 

The construction of both the TAGS and 
authorized ANGTS, along with the presence of 
TAPS and the highway, would prohibit further 
pipeline or major north/south highway 
expansion at Atigun Pass, the Middle Fork of 
Koyukuk River near Sukakpak, Phelan Creek, 
and Keystone Canyon. Cumulative impacts 
would be major should the need for another 
pipeline or utility system be required, 
otherwise the impact would be minor. 

4.7.4 Transportation 

Cumulative impacts of construction of 
the proposed TAGS facilities would be 
interactive with existing transportation 
systems and, except for the requirement for 
long-term availability of low-cost mineral 
material for highway maintenance, of short 
duration. Minor impacts would include 
traffic delays, dust accumulations during 
dry periods, stress on the integrity of the 
existing highway maintenance program, and 
increased potential for accidents. During 
construction, truck traffic would not exceed 
DOT/PF's maximum highway capacities; 
following construction, impacts would be 
minor. The potential for increased 
simultaneous usage of the highways by both 
construction equipment and recreational 
vehicles would increase the potential for 
accidents and/or personal injurg during the 
period of pipeline construction unless 
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traffic control measures are instituted. 
Following construction these impacts should 
be negligible. Individual construction 
impacts would be nonadditive for shipping 
and conmercial transportation systems 
throughout the state. Coordinated 
scheduling would alleviate part of the 
problem, but impacts during construction 
would be moderate for all highway users and 
minor thereafter. 

Future new transportation routes that 
might be established in a easterly or 
westerly direction from existing highways 
needing to cross TAPS in addition to ANGTS 
and TAGS would realize special design and 
construction costs. TAGS would have 
special access design features where such 
features were required of TAPS and 
authorized ANGTS. Accordingly, there would 
be minor cumulative impact on future 
transportation. 

There would be some minor impacts to the 
marine transportation system, especially at 
Valdez Narrows and within Port Valdez. This 
would be alleviated to some extent by the 
strict U.S. Coast Guard controls, but there 
would still be the increased· likelihood of 
minor and ~ajar oil spills and ship 
collisions, as well as competition for sea 
lanes between petroleum ships, fishing 
vessels, and other marine traffic. 

Improvements to existing 
transportation facilities such as increasing 
the runway length by TAGS probably would be 
unnecessary if ANG'l'S were constructed 
first. Should TAGS be built first then 
ANG'l'S would not need to expand co-used 
transportation facilities. There would be 
no net cumulative effect in the same way 
that facilities constructed. for TAPS reduce 
the need for completely new facilities for 
either TAGS or ANG'l'S. 

4.7.5 

Noise impacts of the project would 
mainly involve disturbance to humans and 
wildlife. Construction noise would increase 
either in duration or location with each 
project. Because all construction 
activities are short term, inconvenience to 
humans or dislocation of some wildlife would 
be temporary. Noise from long-term facility 
operations (including compressor stations, 
LNG plant and terminal), from transportation 
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along land,. air, and marine corridors and 
from other activities associated with 
increased human populations and ancillary 
structures would be interactive with 
existing noise levels plus that of other 
potential projects. 

cumulative noise impacts in the Hogan 
Hill and Sa'fl«'n Blu£f s areas could be 
moderate during construction, but would 
diminish to minor following completion of 
the 'l'AGS project:. In the Hogan Hill area, 
key noise concerns center on the Nelchina 
Caribou Herd. Here the increased noise 
traffic associated with a construction crew 
of approximately 900 will dwindle to that 
associated. with an operations crew of about 
20 personnel. During 'l'AGS operations the 
most sign.if icant noise J.mpacts would be the 
result of emergency compressor station 
blowd.owns. However, should such an 
emergency event occur, these noise impacts 
would still be limited to a small area 
adjacent to the affected. compressor 
station. Maintenance blowdowns would be 
scheduled during non-migratory periods. 

There would be minimal cumulative 
increases in noise mainly along the pipeline 
corridors and in Port Valdez resulting in· 
minor impacts. 

4.7.6 Air Quality 

Air quality impacts are generally 
additive along the route. Cumulative 
effects on air quality within the entire 
project area would likely be important only 
in Port Valdez. Particulates, No2 , 
and S02 would likely increase slightly due 
to additional equipment, traffic, and 
on-site construction. Impacts along the 
right-of-way during construction would be 
short lived and minor. 

Operation or propoaed TAGS facilities 
are or concern for No2 at compressor 

· stations where the SIL is exceeded; however, 
the greatest concern is in the Port Valdez 
airshed where the 'l'AGS facilities at 
Anderson Bay are predicted to exceed 
standards for 24-bow: so2 ,: 24-hour 'l'SP 
SIL, annual 'l'SP/PM10 and N02 SIL. 

The ADBC is reviewing information on the 
TAPS marine terminal at Valdez to determine 
if current facilities are subject to PSD 
review. In addition, the sponsors of the 
Alaska Pacific Refinery have submitted a 

PSD application to ADBC. Bmissions from 
these two sources, and other growth since 
the baseline year 1979 could limit the 
amount or increment available for TAGS 
facilities at Anderson Bay. This in turn 
could affect the amount of air pollution 
controls for 'l'AGS racilities and ultimately 
perm! ttabili ty of the project ( BPA, l988a) • 
Should all proposed or prospective projects 
in the Valdez area be implemented,, it is 
possible that all emission sources would be 
required to meet BAC'l' standards. This could 
includ~ scrubbers and bag houses, use of low 
sulphur fuels for oil tankers while in Port 
Valdez and other various control 
technologies. 

'l'he extent that existing air emissions 
would be modified by the propsective Prud.hoe 
Bay LPG Project is unknown. 

'l'he conceptual GCF needed at Prud.hoe Bay 
to provide LNG quality natural gas to TAGS 
is not part of the immediate 'l'AGS project 
proposal. Careful consideration has been 
given to non-confidential and 
non-proprietary data currently available for 
the ANG'l'S SGCP (PERC 1980) and the expired 
PSD for a, stand-alone SBLBXOL process 

· t:ond1 tioning plant. The sponsors of ANG'l'S 
have modified the initial proposal in 
several substantial ways and other natural 
gas liquids/natural gas processing 
facilities have been built as part of the 
Prudhoe Bay field operations. Accordingly 
there is a high level of uncertainty with 
the design of a conditioning plant and 
previous a.tr quality evaluations for ANG'l'S 
may not necessarily be transferrable and may 
not be appropriate to what ultimately may be 
constructed. (BPA, l988a). 
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Nhile natural gas take-of£ for 
Fairbanks, provided by ANGTS, TAGS or 
BNS'l'AR, is desirable from most points-of
view, combustion of natural gas does produce 
more water vapor that combustion of natural 
gas does produce more water vapor than 
combination of fuel oil or gasoline. At 
temperatures colder than -25°F, the 
additional water vapors would exacerbate the 
ice fog problem .tn the Fairbanks area. 

4.7.7 Solid Waste. Hazardous Materials, 
and Sanitation 

There would be some cumulative 
impacts due to solid and hazardous wastes. 
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These would be primarily in shortened 
useful life of existing disposal sites. 
Disposal would be done in the manner 
prescribed by current EPA and ADEC 
requirements. 

ANG"l'S and 'l'APS together would create 
approximately the same amoWJt of t1olid wa.ste 
as the 'l'APS project.. 'l'APS produced 
approximately 500 destroyed vehicles, 3,000 
batteries, 9,000 to 10,000 tires, lS,000 to 
20,000 tons of scrap construction material, 
4,000 to 6,000 tons of equipment components, 
thousands of used drums, thousands of t:on:s 
of camp-related wastes, dozens of 
prefabricated build.J,ng:s, and quant.1 ties of 
unused pipe. Existing land.fills located at 
Pruclhoe Bay would be used to dispose of 
solid waste produced in the North Slope 
Borough. '!'he existing Fairbanks North Star 
Borough land.fill, expected to reach capacity 
as soon as the year 2005, would not be 
significantly impacted by the 'l'AGS project. 
Alternative land.fills, new and/or existing, 
would be used to minimize impacts to the 
North Star Borough landfill. '!'he Valdez 
land.fill, located approximately 2 miles from 
the city of Valdez, has no established· date 
of closure. 'l'hia facility could be used by 
7'AGS with minimal impact to ita life 
expectancy. Additional new and existing 
landfills would also be used by 'l'AGS along 
its route. 'I'hese landfills would meet BPA 
and ADBC requirements. 

There might be some additive impacts due 
to liquid waste disposal if more than one 
discharge entered the same water body within 
a short distance or period of time. Since 
care would be taken to see that that would 
not occur, there would most likely be only 
minor or negligible impacts. Should 
multiple discharges occur, impacts would 
only be minor and local due ta compliance 
with strict state and federal regulations. 

4.1.8 Geology · 

4..1.8.1 Geology Environment 

Construction of proposed TAGS and 
authorized ANGTS along with associated 
access roads, construction camps, and 
compressor stations requires large amounts 
of borrow material. This resource is 
already greatly depleted in certain areas 
along the route, especially on the North 

Slope. Development of new borrow sources or 
additional extraction from existing sites 
could affect the supply available for 
highway and TAPS maintenance and for the 
construction of both authorized ANGTS and 
the proposed TAGS project. The use of more 
axpensive techniques such as rock crushing 
or longer haul distance from conventional 
fluvial gravel sources might be required. 
Use of geofabrics to reduce the amount of 
gravel needed to protect sensitive 
permafrost environments is another option as 
is use of snow/ice work pad construction 
that would reduce the amounts of mineral 
materials required for TAGS in areas where 
gravel is, or would be, in short supply 
where both TAGS and ANGTS would have common 
locations and where summer maintenance or 
operational access is not required. 
Detailed information on mineral material 
sources for TAGS is of a generic nature at 
this time, as it was during the EIS process 
for both El Paso and ANGTS. However, the 
EIS process cannot use the more detailed 
information developed for ANGTS during its 
detailed design and engineering phase 
because the information has been classified 
as confidential and proprietary or 
copyrighted. 

The proposed routing of several 
pipelines through Atigun Pass and the 
relatively confined valleys of the Atigun 
and South Fork Koyukuk rivers, Phelan Creek, 
and Keystone Canyon could affect stability 
of the steep slopes. cumulative impacts 
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at A ti gun Pass would be significantly less 
should 7'AGS be built before ANG'I'S because 
rock cuts and road location for 7'AGS would 
create a substantially prepared burial 
section for ANG'I'S. Cumulative impacts 
along the Yukon-Tanana Uplands could result 
from several pipelines passing through 
thermal degradation areas of relatively 
warm, ice-rich permafrost. There would be 
moderate impacts during construction and for 
that period prior to startup. Likewise, 
mass wasting and subsequent erosion and 
gullying could occur locally where more than 
one pipeline crosses highly developed 
solifluction slopes. Both of these 
situations would be localized to the 
construction area and would be mitigated 
once operation in the chilled mode occurred, 
with minor impacts. 
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Cumulative effects could also result 
from thermal degradation of fine-grained, 
discontinuously frozen soils at pipeline 
crossings and where permanent TAGS access 
roads would cross TAPS in the Copper River 
basin. 

Along the Chugach Mountains segment, 
increased rates of erosion at the numerous 
stream crossings and mass wasting and 
instability of the steep slopes found in 
this segment could affect the structural 
integrity of other facilities and interact 
to yield major impacts. Careful design, use 
of proven techniques, and effective quality 
control would minimize the likelihood that 
any such impacts would occur. 

4.1.8.2 Petroleum Resources 

The TAGS project would enhance 
exploration and development of Alaskan North 
Slope natural gas. This effect is similar 
to those evaluated for the El Paso proposal 
(FPC 1976a) and for ANGTS (FPC 1976b). The 
cumulative effect of the TAGS project would 
most likely be for future leases rather than 
existfog leases by the State, ·Natives•· or 
Federal government. Federal oil and gas 
leasing status ~s summarized below. 

Onshore 

National Petroleum Reserve - Alaska; 23 
million acres evaluated by the U.S. 
Department of Navy and by the Department 
of the Interior (BLM 1983). All 
development scenarios envision petroleum 
transportation systems going from 
National Petroleum Reserve Alaska to 
'l'APS at points at or between Prutlhoe Bay 
and Galbra.1 th Lake. 

Off shore l/ 

Beaufort Sea Joint Federal/State Sale; 
i='EIS prepared by MMS in 1979 and 1980 
covering 514,192 acres. Commercial 
supplies of natural gas would go to 
Prudhoe Bay. Assumes the ALCAN {ANGTS) 
project would be built. 

11 Minerals Management Service, 
Anchorage, August 19, 1987. 
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Diapir Field (Beaufort Sea Sale 71); 
FEIS prepared by MMS in 1982 covering 
1.83 million acres. Commer9ial supplies 
of natural gas would go ta Prudhoe Bay. 
Assumes ANGTS would be built. 

D1ap1r Field (Bea~fort Sea Sale 87); 
FEIS prepared by MMS in 1984 for 7.7 
million acres. Commercial supplies of 
natural gas would go to Prudhae Bay. 
Primary focus of the evaluation was for 
oil production. 

Beaufort Sea (Sale 97); FEIS prepared by 
MMS in 1987 far 19.37 million acres. 
Commercial supplies of natural gas would 
go to Prudhoe Bay. Assumes ANGTS or 
TAGS would be built. 

Chukchi Sea (Sale 109) DEIS prepared by 
MMS in 1987 for 29.5 million acres. No 
economic supplies of natural gas are 
expected to be discovered. 

State leases are for a patchwork on 
state owne~ships on the Alaskan North 
Slope. Most outstanding onshore leases are 
concentrated in the Prudhoe Bay and Kuparuk 
River areas. Offshore leases are 
concentrated between Camden Bay on the east 
to Smith Bay on the west. The State does 
not identify development scenarios as part 
of its petroleum leasing program (AONR, 
personal communication). For the 
purposes of this evaluation, it is assumed 
that development of commercial supplies of 
natural gas on State ownership also 
would go to Prudhoe Bay or the nearest paint 
on a gas pipeline such as ANGTS or TAGS. 

The cumulative impact of TAGS on 
petroleum resources would focus primarily on 
future State, Federal, or Native leasing, as 
decisions to date have assumed there would 
be an operational natural gas delivery 
system between the Alaskan North Slope and 
markets. Therefore, TAGS would have an 
cumulative effect only to the extent ANGTS 
was not operating. TAGS would have a 
cumulative long-term minor to major impact 
on exploration and production of Alaskan 
North Slope natural gas and a minor impact 
on oil exploration or production. The 
specific cumulative impacts on petroleum 
resources are not quantifiable at this time 
because such an effect is a function of a· 
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particular petroleum reservoir (heavy or 
light oil, field pressure, gas content 
amounts, etc.), distance to Prudhoe Bay, 
TAPS or TAGS, and the overall economics. 

4.1.9 Surf ace and Ground Water 

Most potential impacts to ground or 
surface water resulting from the TAGS, TAPS, 
and authorized ANGTS projects are 
independent and additive. For surface water 
these would include such considerations as 
scour and erosion. For ground water, 
disturbance of flow, thermal degradation, 
and interference with recharge are the major 
concerns. 

Major potential interactive impacts are 
those that would affect the thermal regime, 
aquifer flow, or the water supply for other 
projects. Critical areas would include 
those for which the pipeline projects are 
close to each other and areas for which 
water resources might be scarce. 

Areas of potential concern include the 
Sagavanirktok River terraces, where gravel 
mining operations could adversely alter 
surface water flow near the'TAPS river 
crossings and river training structures. 
Alluvial fans and thawed gravels below the 
Atigun and Chandalar rivers are areas where 
project activities could cause new or 
enlarged icings in streams near the 13 miles 
proximate to the authorized ANGTS, causing 
stream diversion and other possible 
problems. Finally, stream crossings between 
the Yukon River and the Elliott Highway may 
exhibit increased erosion and sedimentation 
due to icings which could impact TAPS, 
ANGTS, or the highway. These impacts would 
be moderate. 

Cumulative impacts related to use of 
surf ace and ground water in the Valdez area 
would be minimal. 

4.1.10 Marine Environment 

Cumulative impacts of TAGS to the marine 
environment could develop from: 

Construction activities from all 
proposed projects that resulted in 
increased turbidity, loss of intertidal 
and subtidal benthic habitat, and loss 
of nearshore habitat from use by marine 
mammals and birds. 

Additional pollutants from facility 
discharges. 

Increased potential for impacts via 
hydrocarbons or toxic or hazardous 
substance spills. 

Increased disturbance from combined 
facility operations and associated 
vessel traffic. 

Impacts from increased human population 
and ancillary developments. 
Construction of the proposed refineries 
would cause additive impacts in all 
areas. 

Operations of the TAPS and TAGS 
terminal, along with the two proposed 
refineries, would increase tanker traffic in 
the Port of Valdez. This increase would be 
additive and would not preclude additional 
increases in tanker traffic. 

Several factors concerning existing 
conditions in Port Valdez and 
characteristics of the proposed facility are 
particularly important in considering 
cumulative impacts of the TAGS project with 
existing and proposed projects. Of great 
importance is oceanographic information 
concerning the harbor. Its size, 
circulation patterns, and flushing rate 
minimize the residence time of discharges 
into the western half of the port. Existing 
pollutant loading appears to be negligible, 
and the capacity of Port Valdez to dilute 
and remove additional pollutants in low 
concentration would probably not be exceeded 
with planned projects. The high existing 
sediment load in the eastern end of the port 
minimizes the likelihood that temporary 
dredging-related increases would have any 
significant negative impact. The location 
of the TAGS project in the western half of 
the port, away from important fisheries 
streams and seabird concentration areas, 
suggests that cumulative impacts 
associated with this project would be 
minor, particularly as they relate to the 
more sensitive eastern reaches of the port. 

4.1.ll Fish 

Cumulative impacts to local fish 
populations would be attributable to factors 
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such as erosion, training walls, culvert 
placement, and washouts of buried 
crossings. Multiple drainage structures 
may impede fish .m.tgration, an important 
cumulative effect that mu.st be considered. 
during design of these facilities. The 
applicant's proposed mitigation measures 
related to timing of construction and use of 
appropriate stream crossing techniques 
should minimize the possibility of major 
cumulative impacts due to physical changes. 
No1HJ1theless, cumulat.1 ve impacts to 
fisheries resources and short-term habitat 
losses would occur. 

One of the most important types of 
cumulative impacts would occur from 
additional fishing pressure due to the TAGS 
project at stream access paint along the 
entire corridor. Slow-growing indigenous 
fish populations can't withstand heavy 
fishing pressure, and the size and number of 
catchable fish declines. This has already 
occurred along the TAPS corridor and unless 
controlled, would result in additional 
impacts during TAGS construction. The 
addition of two buried pipelines to areas 
where there is already a single buried 
pipeline and perhaps a road culvert could 
cause moderate cumulative impacts. 

The most probable cause of cumulative 
impacts would be changes to streamf low 
induced. by the presence of river-crossing 
structures and sedimentation due to 
dredging for buried stream crossings. 
Site-specific stream crossing stipulations 
would be prepared. Adherence to those 
stipulations would reduce or eliminate most 
cumulative impacts. However, care must be 
taken to design river and stream crossings 
so that they do not induce long-term erosion 
and. increased. downstream sedimentation. 
Induced river sedimentation, as well as 
additional drainage and culvert structures, 
mag cause long-term habitat loss or loss of 
spawning beds particularly in areas where 
multiple pipeline and road crossings impact 
a particular river or stream. These impacts 
may be particularly important upon small 
streams s.tnce the cumulative length of 
disturbed channel area could represent a 
proportionately greater area of habitat loss 
or disturbance than that: associated with 
si.m.tlar structures over a larger stream or 
river. Stream-specific mitigation measures 
would, therefore, be designed to minimize 
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impacts to critical fish habitat. 
Frequent inspection during construction and 
operations should identify potential 
erosion, siltation, or hydrological problems 
before they affect fish habitat. 

Some impacts to sensitive fish habitat 
such as spawning areas and overwintering 
locations already exist due to the highway 
system and TAPS. The approved ANGTS 
would add to these impacts, and eventually 
the TAGS project would increase disturbance 
to these areas. However, water wi thdraHal 
from fish-bearing waters, particularly in 
overwintering areas, J110uld not be allowed 
unless further site-specific studies 
determine that su£ficient water is available 
to ensure surv! val of these sensitive 
habitats and that approval was received from 
ADP&G. 

The potential for cumulative impacts to 
fish resources would be moderate during 
construction and minor after construction. 

Vegetation and Wetlands 

Cumulative impaets to vegetation would 
be related primarily to the additive effects 
of habitat temporarily· or permanently last. 
Since there are no endangered plant species, 
and the total area of vegetation lost to all 
projects combined would not be large, the 
impacts would be moderate. The areas 
disturbed during pipeline construction would 
be regraded, contoured, and fertilized to 
encourage natural replacement of the 
vegetative cover. These impacts would be 
additive for the disturbed areas and should 
not affect TAPS or authorized ANGTS. 

Wetland impacts would be similar to 
those which occurred as a result of the TAPS 
.and highway construction. Wetland impacts 
would include the drying up of some areas 
due to restriction of sheet drainage flow 
volume or duration and possibly flooding of 
some wetlands, resulting in loss of some 
vegetation species and wildlife habitat. 
Cumulative impacts due to TAGS and 
authorized ANGTS would be prevented by 
disturbance of the smallest area possible, 
careful attention to drainage patterns, 
proper grading and culverting, and prompt 
revegetation ta prevent erosion and maintain 
natural flows as nearly as possible. 

A variety of secondary impacts that 
could increase the cumulative impacts to 
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wetlands included new drill pads and 
associated access roads since existing drill 
sites tend to be located for the optimal 
recovery of oil and not necessarily natural 
gas. 'l'hese new gravel worlcJJ would all be 
located in wetland.s and could adversely 
affect a significant number of acres, 
especially when impact.s from created 
impoundments, gravel spray and dust are 
considered. 7'his new work will place 
additional demands for water and gravel. 
New drill sites (and new drilling at 
existing one11J would generate significant 
quant1 tie11 of drilling mud.s and cuttings, as 
well as other wa11tes and process fluids all 
of which require careful handling. There 
would be risk that emergency conditions 
could cause discharges into wetlands and 
other waters of the United States. In 
addition, new collecting pipelines may have 
to be constructed to transport natural gas 
from new wells to existing field pipelines. 
Additional roads and pipelines could affect 
wildlife use of wetlands and would increase 
human disturbance and fragmentation of 
wildlife habitat (BPA, l988aJ. 7'hese 
impacts have been given initial 
consideration in federal leasing decisions 
on the Alaskan North Slope (see 4 .1 .. 8 .2).. 
It should be noted that well spacing is a 
function of reservoir dynamics, cost and 
state regulation. Accordingly, any wetland 
impacts associated with the 7'AGS project 
would be the result of sequence and timing 
of disturbance rather than creation of 
significant new disturbances. In any case, 
features involving wetland disturbance would 
require project specific NEPA evaluations as 
part of the USACB authorization process. 

The cumulative impacts would be 
moderate. 

4.1.13 Wildlife 

Potential cumulative impacts ta birds 
would be primarily derived from 
construction-related activity, including 
noise from heavy equipment and aircraft. 
The amount of total wildlife habitat lost 
after construction would be minor. Seasonal 
restrictions would likely be imposed, 
preventing certain construction activities 
during summer months. This would alleviate 
most of the potential impacts that could 
occur to raptors and other birds during the 
nesting season. 
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Cumulative wildlife impacts to mammals 
would typically be additive. In most cases, 
there would be few direct effects leading to 
loss of animals except for collision with 
vehicles. Impacts could be absorbed without 
decrease to the local or regional 
population. Heightened stress would be 
expected on local wildlife populations by 
construction-related activities such as 
machinery operations and aircraft and 
vehicular traffic during sensitive periods 
such as lambing or calving. 7'he combined 
impacts of TAGS construction-related 
disturbance (noise, traffic, clearing) and 
operational impacts associated with 7'APS and 
the Richardson Highway taken t(Jgether could 
affect migration of the Nelch1na Caribou 
Herd in the Hogan Hill area unless 
construction is limited to non-migratory 
periods. Following construction of 7'AGS the 
operational impacts would be minor and 
generally limited to a small area adjacent 
to Compressor Station No. 9. Studies 
indicate that the pipelines themselves pose 
negligible interference with the migration 
and overwintering of caribou (Carruthers et 
al. , 1984 ;. and see Sub sec ti on · 
4.2.13.2.1). Sheep might be prevented 
from using certain mineral licks for a few 
months. These impacts would be shortlived 
and localized, therefore minor. 

Postconstruction cumulative impacts of 
the buried pipelines would be negligible. 

There would be some cumulative impacts 
to birds due to collisions with additional 
structures such as towers and buildings and 
due to additional vehicular traffic. These 
impacts would likely be minor. 

4.1.14 Threatened. Endangered, or 
Candidate Species 

All proposed projects emphasize 
avoidance of the nesting sites of endangered 
and threatened peregrine falcons, as well as 
bald eagles, gyrfalcons, and golden eagles. 
Little direct cumulative impact is 
anticipated since ANGTS and TAGS 
construction would not occur simultaneous. 
Increased access and increases in 
construction personnel along the pipeline 
corridor and in Valdez would result in a 
greater potential for disturbance to nesting 
raptars through recreational activities. 
The amount of disturbance would be 
negligible; increased recreation and 
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construction activities would not result in 
the lass of individuals of any endangered or 
threatened species. 'l'here would be 
additional loss or vegetation habitat during 
co1111truct:ion. Although much of the habitat 
area wouJd be restored, the land required 
for the permanent aboveground. facilities 
would be unavailable habitat for the lire of 
the project. Al though :Jome feeding areas 
would be lost, and there would be noise 
disturbance associated rd th the permanent 
facilities, the cumulative impact would be 
negligible. 

The addition of LNG tankers to the 
northern Prince William Sound area increases 
the chance for accidental collisions between 
ships and endangered whale species. Such 
occurrences are unavoidable but extremely 
rare. 

Section 7 consultation on endangered 
species has been completed, and 
correspondence from NMFS and FWS indicate 
there would be no critical habitats 
involving endangered species if agency 
guidelines are complied with. FWS has 
stated that the TAGS project "would not have 
any long...:term or cumulati:ve negative effects 
on the peregrine falcons" while the NMFS · 
states that "the TAGS LNG terminal project 
is not likely to adversely affect" the three 
whale species (see Appendix H). 

4.7.15 Recreation. Aesthetics. and 
Wilderness 

Along the northern portion of the TAGS 
route, cumulative impacts to aesthetics 
would in many cases be increased due to the 
overall space occupied by four separated, 
cleared rights-of-way in a single corridor. 
Construction activities and associated 
noise, traffic, and visual impacts would be 
greater in magnitude and duration given both 
the TAGS and ANGTS pipelines. There would 
be approximately twice the present number of 
surface facilities such as compressor 
stations along the corridor, as well as 
increased visual scars on the landscape from 
borrow pits and access roads. Cumulative 
impacts to aesthetics along the corridor 
would be moderate. 

Increased access to lands for recreation 
would probably occur with both projects, and 
increased numbers of people employed along 
the pipeline routes would probably translate 
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into some increased recreational use to 
resources, resulting in minor impacts. 
Tra£fic impacts associated with the joint 
U:Je of highways by co1111truction equipment 
and recreationists during construction would 
require traffic control measures to ensure 
negligible impacts. 

Cumulative impacts to recreation and 
aesthetics in the Valdez area would result 
in considerably stressed recreational areas 
during construction periods, considering the 
major influx of workers. Over time, a 
permanent increase in the population of 
Valdez to support operation of the TAGS LNG 
facility and two refineries could lead 
to moderate increases in recreational use 
and pressure on limited recreational 
resources. Aesthetically, with the 
completion of the three facilities in 
addition to the Alyeska terminal, the 
appearance and character of Valdez would be 
changed further in the direction of a modern 
industrialized port, resulting in moderate 
impacts. 

4.1.16 Cultural Resources 

In assessing the potential effects of 
TAGS construction on the cultural resources 
along the pipeline corridor, the possible 
adverse cumulative effects of three 
pipelines, TAPS, TAGS and authorized ANGTS 
and a major highway being constructed in the 
same general corridor must be considered. 
Increasing the width of the impacted 
corridor obviously would increase the 
chances that more archaeological sites would 
be affected. 

The construction of two additional 
pipelines would increase the necessity to 
mine material source sites, or portions of 
such sites, which were not utilized during 
TAPS construction because of the presence of 
potentially significant cultural remains. 
Though acceptable alternate material sources 
might be found, some of them might also 
contain archaeological sites. Cumulative 
impacts to cultural sites, if all projects 
were constructed, would probably be minor. 

4.7.17 Subsistence 

Since construction of the Dalton 
Highway, use of the area around Galbraith 
Lake and Atigun Gorge for fishing, hunting, 
trapping, and camping activities by Natives 



SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND ALTERNATIVES 

has become more infrequent in the utility 
corridor north 0£ the Yukon River (SLM 
1987). Oil and gas development on the North 
Slope has impacted traditional subsistence 
use of the Prudhoe Bay area primarily due to 
access hunting restrictions. Increased 
access in the northern utility corridor and 
the Glennallen/Copper Center areas has 
resulted in increased S'port hunting and 
fishing competition for subsistence 
resources. In the latter case, promulgation 
of new subsistence regulations were 
necessary to ensure the continuation of 
moose and caribou hunting opportunities and 
protect the animal populations (ADF&G 1985). 

Construction of the TAGS project would 
create additive impacts on subsistence 
existing activities. These additive impacts 
would occur primarily during construction, 
the period of greatest competition from the 
increased number of workers along the TAGS 
alignment. Some access problems could occur 
due to restrictions placed on crossing or 
shooting near the TAGS pipeline. Because 
the TAGS project would not involve major 
expansion of the existing Prudhoe Bay oil 
and gas complex, would follow a linear 
right-of-way adjacent to the existing TAPS 
line, and would use an LNG terminal near the 
existing Alyeska oil terminal, long-term 
cumulative impacts on subsistence activities 
from TAGS would be only minor. 

4.1.l8 Public Safety 

The cumulative risk to public safety 
during construction of TAGS would be derived 
from the increased traffic in the air and on 
the highways of the state and from the 
intense construction activity within the 
highway and utility corridors. A cumulative 
interactive impact would result should TAGS 
construction activity disrupt or rupture the 
TAPS or the authorized ANGTS or the 
impacts or TAPS and authorized ANG'l'S on 
TAGS. The probability of this occurring 
is remote because of the required separation 
distance of TAGS from both TAPS and 
authorized ANGTS. The increased probability 
reflects the general increase in 
transportation levels. see Appendix B 
which discusses the compatibility of TAGS to 
these other pipeline systems. 

During operations there .is the additive, 
though remote potential of a pipeline 
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rupture or leak·an the TAGS system which 
could impact TAPS or the authorized ANGTS. 
TAGS operational procedures would be 
designed to respond to various types of 
potential accidents and include safety 
features such as emergency shutdowns, valve 
closures, block valves on either side of 
river crossings and fault lines, corrosion 
control, and inspection procedures. 

Cumulative increases in tanker traffic 
through Port Valdez and Valdez Arm and 
construction activities in the Valdez area 
would increase the potential for accidents, 
including some that co~ld result in oil 
spills. 

The cumulative impact or LNG tanker 
tra:£ric on the high seas between Prince 
N1lliam Sound and destination ports in 
Pac1ric T1m nations is considered 
negligible. 

The Anderson Bay LNG plant site and 
marine terminal sites were selected to 
provide the greatest capacity to comply with 
the federal DOT regulations 49 CFR 193. An 
evaluation of the LNG plant thermal and 
vapor exclusion zones indicates that the 
Anderson Bay site provides an ample buffer 
zone and safe conditions outside of the site 
boundary at all· times. The cumulative risk 
to public safety would be considered minor. 

National security considerations include 
the requirement for a continuous supply of 
energy, enhanced by the TAGS project 
independent of the authorized ANGTS or the 
proposed Valdez refineries. The common 
source of petroleum for TAPS, TAGS, and 
ANGTS; the proximity of pipelines at pinch 
points; and the proximity of TAPS and TAGS 
marine terminals means that a single 
terrorist incident could conceivably 
interrupt multiple facilities. Measures to 
protect against this are balanced by the 
fact that there would be some measure of 
security due to their proximity as well. 

4.1.19 Potential Impacts in the 
Conterminous States Arising from 
Alaskan North Slope Natural 
Gas Exports 

As proposed, the Trans Alaska Gas System 
(TAGS) would gather, transport, process and 
liquefy about 2 billion cubic feet per day 
(BCFD) of North Slope natural gas for export 
to Pacific Rim countries. To the extent 
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there is a·cause and effect relationship 
between such exports and the non-consumption 
of natural gas in the lower 48 s taes, there 
may be environmental consequences in the 
lower 48 states. The analysis in Appendix IC 
addresses the environmental residuals 
usociated with using other fossil £uel5 
such a.s coal to meet this demand. THo 
scenario• are considered--one where there is 
no additional ga..s available, and the second 
where the natural gas is available from 
domestic sources in the conterminous states, 
but not from the North Slope or Alaska. 

7'his BIS assumes AJ«RS would be built. 
Curre~tly there is no means to transport 
North Slope natural gas £or consumption in 
conterm.tnous states. '1'here£ore, no 
reasonable or logical ne;cus could be drawn 
between exports 0£ North Slope gas and the 
environmental residuals associated with the 
assumed incremental demand. Iii thin the 2S 
years covered by the analysis in Appendix K, 
this situation could change since a means to 
supply this gas to the conterm.tnous states 
could arise. In any event, the existence o£ 
a transportation system to the lower 48 
states does not necessarily mean 'I'AGS 
exports would have environmental 
consequences in the lower 48 states since it 
is not unreasonable to assume there are 
sufficient natural gas reserves in Alaska to 
serve both the export and the domestic 
markets £or the foreseeable future. 

For analytical purposes, it was assumed 
that TAGS would be completed by year 
1995 and operate at capacity for 25 years, 
or until 2020. Net capacity of TAGS after 
subtracting pipeline and gas plant fuel would 
be 2 billion cubic feet (BCF) per day, or 
730 BCF per year exported as liquefied 
natural gas (LNG). This amount of energy 
would be equivalent to .73 Quad/year, less 
than 1 percent of domestic energy 
consumption during the 25 years of TAGS 
operation. 

To understand the importance of the 
proposed natural gas exports, reference case 
projections of energy consumption are shown 
on Table 4.7.20-l. Energy consumption 
in transportation and residential sectors 
would be excluded in this analysis because 
of the limited substitutability of coal and 
natural gas for transportation fuels and the 
very small amount of coal consumed in 
residential home heating. Total energy 

4-139 

Year 

Table 4.7.20-1 
Reference Case Projection 

of Energy Consumption by Sector, 
1995 to 2020 (Quadrillion BTU) 

Electric Industrial Combined 

------------------··-··-
1995 
2000 
2005 
2010. 
2015 ~ 

2020 

22.7 
26.1 
28.4 
32.7 
37.3 
43.4 

13.S 
13. 7 
13. 7· 
13 .6 
13.7 
14.1 

36 ,. 2 
39.S 
42. l. 
l+6. 3 
SLO 
57.4 

Source: Tables 2.1.1 through 2.1.6. 

consumption by utilities and industry is 
projected by Data Resources Inc. (see 
Appendix K) to increase from 36.2 to 57.4 
Quadrillion BTU (Quads) from the year 
1995 ta 2020, an increase of almost 60 
percent spread over 25 years. However, 
total natural gas consumption would be 
expected to fall, in absolute and relative 
terms, as coal use doubles. Almost the 
entire increase in projected energy 
consumption occurs in the utility sector, 
which has the greater ability to use coal 
cleanly. Coal would be the fuel of choice 
by utilities because of the relative costs 
of other alternatives. 

Nationally aggregated 502 and NOx 
emissions associated with each scenario 
(reference, intermediate and maximum 
residuals cases) are identified in Table 
4.7.20-2. Regional residuals would not 
be inconsistent with the national residuals 
while other environmental residuals 
would not be detailed because few models are 
available to analyze these residuals without 
major subjective assumptions and 
considerable expense. 
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Table 4.1.20-2 
Emissions by Scenario for Utility 

and Industrial Sectors 1995 to 2020, 
Million Tons 

so2 NOX 

Yea:- Ref Int Max Ref Int Max 

1995 19. 9 20.l 20.2 10.7 10.9 10.9 
2000 20.9 21. l 21.2 11.2 ll.4 11.5 
2005 20.7 20.9 21.0 11. 7 11.8 11.9 
2010 20.5 20.6 20.8 12.2 12.4 12.S 
2015 21. l 21.3 21.4 lJ.O 13.2 13.2 
2020 20.6 20.8 20.8 14.0 14.2 14.3 

Source: Compiled from Tables 3.1.l and 3.2.l. 

Tables 4.1.20-2 and 4.7.20-3 show 
small increases in so2 , within each case 
(less than 4 percent), smaller increases 
from the intermediate residuals case 
relative to the reference case and smaller 
increases when comparing the intermediate to 
maximum residuals case. 502 emissions 
would not be projected to increase 
substantially in the reference case due to 
assumptions in the models which project 
enforcement of current clean air 
regulations, and the application of current 
control technology as new boilers would be 
built ta replace existing capacity and meet 
new demands. Increases in S02 from the 
reference case to the intermediate case 
would be due principally to the assumed 
incremental demand, 0.73 Quad/yr. The very 
small difference between so2 emissions in 
the maximum residuals case relative to 
emissions in the intermediate case would be 
due to greater coal use in the maximum 
residuals case. 

NOx emissions show similar relationships 
among cases. Within the reference case, 
however, total emissions increase only 31 
percent over the period compared to a 
projected increase in total fuel use of 59 
percent. This would be explained by the 
increase in total market share by coal over 
time. 

In sunmary, the analysis shows small 
differences among the reference, 
intermediate and maximum residuals cases 
modeled for so2 and NOx emissions~ In 
addition, ash, particulate matter, and 
sludge emissions would also be farecasted to 
vary minimally between the cases. Given the 
potential for errors inherent in all 
forecasts, the wide variance in energy 
market conditions in the last 10 years and 
the long term of the period covered by this 
analysis, the environmental consequences of 
the cases modeled here would not be 
substantially different. 
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4.7.20 Summary of Cumulative Impacts of 
the Cook Inlet-Boulder Point 
Alternative 

The first 395 miles of the proposed 
project and the Cook Inlet-Boulder Point 
alternative routes south from Prudhoe Bay 
are the same. Cumulative impacts in 
Alaslca have been discussed for that 
segment in Sections 4.5.2 through 
4.1.l8. Cumulative impacts considered 
for the alternative route from Livengood to 
Boulder Point are discussed in the 
paragraphs below. In many instances the 
cumulative effects are similar to the 
proposed TAGS route; in those cases only the 
effects specific to the Cook Inlet-Boulder 
Point alternative are described. 

For purposes of cumulative impact 
evaluation, this discussion considered the 
existing towns and villages along the route, 
with the existing transportation 
infrastructure, reasonable future 
construction, and major projects along or 
near the proposed alternative route. The 
BNS'l'AR. Natural Gas Compang has recently 
proposed a small diameter natural gas 
pipeline from Big Lake to Fairbanks. some 
upgrades to the existing power transmission 
intertie system beD!een Anchorage and 
Fairbanks are under consideration. There 
a.re the preparations for the 1994 Winter 
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Table 4.7.20-3 

Percentage Change in Emissions 1995-2020 

Percenta~e Change from Reference 
Percentage Increase so2 NOx Max Over Int. Case 

Year Int Max Int Max so2 NOX 

1995 0.95 l.54 l.53 1.79 0.59 0.26 
2000 0.97 1.55 1. 71 2.12 0.58 0.41 
2005 0.79 1.45 l.45 L97 0.65 Q .51 
2010 0.83 1.47 1.40 l·.a4 0.64 0.43 
2015 o. 77 l.35 l.28 l.65 0.57 0.36 
2020 1.15 :l .26 1.19 1.82 0.11 0.61 

Source: Tables 3.1.2, 3.2.2, and 4.0. 

Olympics, should Anchorage be selected, and 
a few other significant potential 
developments such as the Hatcher Pass 
Recreational Area, the Eagle River ski area, 
and the City of Anchorage port and marina 
facility. These potential activities were 
included in the evaluation of cumulative 
impacts. 

As with the proposed project to Anderson 
Bay, most of the area along the cook 
Inlet-Boulder Point alternative route is 
economically depressed and would probably 
absorb the project construction and 
operation effects with minimum detrimental 
social impacts. Along the Parks Highway 
portion of the route, the communities deal 
with thousands of tourists per day during 
the peak summer months, and that highway is 
heavily used as the main transportation 
corridor between Anchorage and Fairbanks. 
The Kenai Peninsula has accommodated major 
energy developments and related employment 
booms in the past. Existing infrastructure 
of the northern part of the route, including 
housing, schools and shopping centers, could 
not accommodate project needs within the 
Parks Highway Corridor and would require 
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expansion. On the other hand, the Kenai 
Peninsula could easily accommodate this 
project with existing resources and 
infrastructure. Both the Matanuska-Susitna 
and the Kenai Peninsula Boroughs, as well as 
the state as a whole, would benefit 
significantly from the cumulative benefits 
of severance and property tax revenues 
derived from the project and its facilities 
and royalties associated with the sale of 
state-owned natural gas. Such impacts would 
be moderate. 

Though no pipeline facilities would be 
located within the bounds of the 
Municipality of Anchorage, the city does 
have the infrastructure to support pipeline 
construction activities. The city presently 
has a major surplus of existing residential 
and commercial space and under present 
circumstances should have not difficulty 
supporting preparation for the 1994 Olympics 
or any of the other identified potential 
developments. 

There is considerably more private land 
along the alternative route, and 
recreational uses are more intense on a 
local basis. Cumulative impacts to land use 
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would, therefore, be moderate in these 
areas. A pinch point would include the 
Nenana River Canyon near Denali Park where 
future development would likely be 
precluded. The TAGS Cook Inlet-Boulder 
Point alternative would probably be 
beneficial for proposed expansion of 
recreational facilities except in competing 
far personnel use and corrmercial fish 
resources. 

Cumulative impacts to transportation 
would be minor during construction due to 
the proximity of construction to the Parks 
Highway and the Alaska Railroad for much of 
the route and the present heavy use of this 
highway and railroad, especially during the 
summer. There would be some impacts of the 
TAGS construction on transportation. 
Impacts would be due mostly to traffic 
delays and damage to the existing roadways, 
plus the creation of new access roads from 
the highway to the work pads. Commercial 
air transportation would be able to 
acconmodate the increase, although current 
air traffic for small planes is quite heavy 
along the lower part of the proposed route. 
Cumulative impacts would be minor. Some 
restrictions might need to be implemented 
during construction for increased safety. 
Marine transportation is quite reduced, 
presently due to the poor economic 
conditions, and would be able ta handle 
increased volumes of materials and equipment 
necessary for construction. Increased 
vessel tra:EfJ.c 1.n Cook Inlet as a result or 
the Cook Inlet-Boulder Point alternative 
could cause establishment or a VTS program 
by the Coast Guard. An BIS is currently 
being developed to address the proposed 
development of a port facility at Point 
HcKe:az.ie in Upper Cook Inlet. 'l'he project 
is being planned by the Hatanuska-Su:si tna 
Borough. 

Noise impacts along the Coak 
Inlet-Boulder Point alternative route would 
probably affect more people and fewer 
wildlife than the proposed route. Local 
noise levels are quite evident near the 
highway and rail system and along the major 
flight paths for light planes in the Lower 
Susitna area. For some parts of the Cook 
Inlet-Boulder Point alternative noise levels 
would increase over time in areas where they 
are currently low. Noise impacts would be 
minor along mast of the route during both 
construction and operation. 
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Air quality cumulative impacts along 
most of the alternative route would be 
minor. An exception would be the area 
near Denali Park and Preserve, which is one 
of the few Class I air quality areas in 
Alaska. There could be a compliance problem 
during construction; also, if a compressor 
station were located nearby, the Lower 
Matanuska-Susitna Valley, especially the 
area near Cook Inlet, is presently a 
nonattainment zone for co. Ang additional 
incremental emissions would be 
prohibited. 'l'here are provisions for 
tradeorf s which suggests that appropriate 
air emission authorizations could be given 
b!I ADHC. 

Assuming compliance with present state 
and federal laws and permit stipulations, 
there should be no cumulative impacts due to 
the proposed increases in solid, liquid, or 
hazardous waste production. 

There would be some potential for 
cumulative impacts to soils along the route 
where the pipeline was placed close to the 
existing highway and railroad beds. Overall 
impacts would likely be the same as for the 
proposed TAGS project. 

The cumulative impacts to ground and 
surface waters would be similar but less 
than those impacts described for the 
proposed route in Section 4.1.9. There 
are a few areas where surface runoff 
patterns would be altered by constructing a 
buried pipeline adjacent ta the existing 
highway and railroad beds. These impacts 
would be minor. There should be negligible 
impacts to ground-water resources. 

Cumulative impacts to the marine 
environment would be similar to those for 
the proposed route, but somewhat less, 
primarily because no filling is necessary. 
Impacts would include increased vessel 
traffic in Cook Inlet, an increase in 
potential for collisions and resultant oil 
and gas spills, and additional structures 
near salmon migratory pathways. Overall 
cumulative impacts to the marine environment 
of Cook Inlet would be minor. 

Impacts to fish resources along the 
Parks Highway and the Alaska Railroad would 
be somewhat similar ta those for the 
proposed TAGS. The proximity of Cook 
Inlet-Boulder Point alternative to extremely 
productive fish holding, spawning, and 
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sports fishing areas along the route 
would result in minor to moderately 
impacts. construction period. impacts to 
sports fishermen would be moderately severe 
and difficult to reduce. Operations impacts 
would be minor. 

7'he area disturbed by cover removal is 
very similar for both the proposed. and 
alternative routes, as are the vegetation 
types: therefore, the cumu.latJ ve impacts 
would be .similar. 7'he Cook. Inlet-Boulder 
Point alternative passes through extensive 
J111etland areas near .HJ.nto Flats and along the 
lotter Susi tna R1 ver. A considerable amount 
of J111etlands is already disturbed along the 
al ternat.1 ve route by the Parks Highway, the 
power transmission lines, the railroad bed, 
and the existing Beluga, gas pipeline. '!'he 
impacts to vegetation on Miltlands J111ould be 
similar t:o those for the proposed '!'AGS 
except for the two roadless areas near .HJ.nto 
and Susitna Flats. Impacts there J111ould be 
termed moderate. 

Impacts to the important big game 
species may vary as to their cumulative 
impacts along t:he Cook Inlet-Boulder Point 
alternative. Large numbers of moose use. 
much of the area for J111inter habitat. An 
increase in rail and highway traffic, plus 
an increase in hunting pressure due to 
construction J111orkers would result in 
increased winter kills by train and road 
traffic and by more hunting pressure on 
moose along much or the route. '!'here would 
be little or no cumulative impacts to 
caribou along the route due to the increased 
traffic. Hunting is already restricted to 
perm.it only and there should be little 
uncontrolled additional impact. 

There should be little additional or 
cumulative impact to the bird populations 
except in the area 0£ Minto Flats and t:he 
Susi tna State 111.ldlif e Refuge. In these 
areas, there would be minor additional 
impacts due to t:he project and potential 
additional projects. 

'!'here will be no direct impact to 
threatened or endangered species, therefore 
no cumulative impacts. 

There are significant and extensive 
recreation resources along the alternative 
route, including the Denali Park and 
Preserve, .HJ.nto Flats, Denali State Park, 
the streams along the Lower Susitna River, 
and the Susitna Flats.area. There are some 
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impacts to these areas at present, and 
cumulative impacts would be moderate to 
these resources during construction and 
operation. 

Primary impacts would result from 
traffic delays, dust, construction noise, 
torn up roads and increased competition for 
all recreational resources. 

The aesthetic quality of the areas along 
the Cook Inlet-Boulder Point alternative 
route would be considered superior at 
present. Cumulative impacts ta aesthetics 
would likely be moderate along the route. 
The Cook Inlet-Boulder Point alternative has 
several scenic areas, including proposed 
Minto Flats state Game Refuge, the 
Denali National Park and Preserve, and the 
Broad Pass areas. These areas would be 
affected most during construction. Impacts 
should be minor thereafter. 

Wilderness value and potential is high 
high along the Cook Inlet-Boulder Point 
route which crosses a designated wilderness 
area in Denali National Park and Preserve. 
Impacts to the route would be considered 
moderate for this category as to cumulative 
impacts due to increased activity near the 
park; traffic delays, and possibly reduced 
or restricted access. 

The potential for cumulative impacts to 
cultural resources such as archaeological 
sites would be moderate along the Cook 
Inlet-Boulder Point alternative route due to 
the importance of some of the sites known 
and suspected to exist since the area was 
used as the entry by Alaska Natives to the 
interior Alaska. Cumulative impacts to this 
route would be greatest during construction 
and negligible thereafter. 

Cumulative impacts to subsistence would 
be increased with heavy use areas near Minto 
Flats, the Nenana Corridor, and t:he Upper 
Cook Inlet commun.t ties. '!'hese impacts would 
be similar to those discussed ror the 
proposed TAGS project, with Minto, Nenana, 
and Cant:Jllleli being the most likely to be 
a£rected. 

4.8 MITIGATION MEASURES 

YPC, during 1 ts initial phase or 
developing the proposed TAGS project 
alignment and facility location, took into 
account: l) special engineering 
requirements needed co successfully build 
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and operate a buried, chilled, large 
diameter natural gas pipeline in a.retie and 
subarctic conditions; 2) environmental 
issues associated sd th Alaskan use and 
enjogment of fish and wildlife for vi~ing, 
subsistence, commercial, and sport purposes; 
and 3) social factors such as local 
emplogment, availability of local and state 
infraatructures, howsing, air and water 
qual.1 ty, access to public lands, and the 
relationship of 'I'AGS to TAPS, ANG'l'S, 
highways, and other utility transportation 
systems. NJ. t:igation measures identified by 
Y.PC were summarized in Chapter 2.8, 
Mitigative Aspects of the Proposed Project, 
in the DBIS. 'I'hese YPC proposed mi t.igation 
measures have been used in the BIS to 
evalWl.te how the proposed TAGS project might 
change the existing social, environmental, 
and economic fabric of Alaska. 

In addition to mitigation measures 
developed by YPC and submitted to BUI and 
USACB as part of its formal applications, 
the BUI and USACB evaluated prior mitigative 
requirements used in federal authorizations 
in 1914 for the construction, operation, 
maintenance, and terminatio~ of TAPS, an 
existing 806-mil'e hot: oil pipeline system 
generally paralleling the proposed 'I'AGS 
alignment. special consideration was given 
to those mitigation measures which were 
proven effective during the 10-plus years of 
operation. A similar evaluation was made of 
the 1980 feder~ authorization to build, 
operate, repair, and' terminate a 
145-mile-long buried, chilled, large 
diameter natural gas pipeline system in 
Alaska. Spec:tal attention was given those 
mitigation measures for ANG'l'S directed to 
the 550-mile seqment in the Vicinity of the 
proposed 'I'AGS alignment:. 

BUI and the USACB discussed potential 
mitigation measures for the proposed 'l'AGS 
project with federal and state authorizing 
entities also cooperating in' the preparation 
or this BIS. 'l'his interagency consultation 
by BLH and USACB had a primary intent to 
develop comparable mitigation requirements 
and, to the maximum extent possible, common 
wording for issues also of concern to other 
agencies (e.g. revegetation of disturbed 
areaaJ • Mitigation measures used in the 
1914 and 1980 Alaska pipeline federal 
authorizations were revi~ed to assure those 
mitigative approaches still reflected 

environ.mental, social, and technical 
concerns in the light: of current law, 
policy, and technology. Included in these 
consultations were ws, OFI, D<Yl'-OPS, FBRC, 
BPA, ADNR, ADFG, AIX11'1PF, and ADBC. Algeska 
Pipeline Service Company, Northwest Alaskan 
Pipeline Company, and Y.PC also were 
consulted. 

Y.PC hu used a tiered concept for 
development of detailed 1nfor.mation. 
Accordingly, 1'UI and USACB would use a 
tiered approval system that requires Y.PC to 
prepare detailed infor.mation and submit it 
for review and approval before proceeding to 
the next phase. For example, BLH will not 
approve the start of project construction 
before the place of export has been approved 
by FBRC and BRA has issued an export 
license. The fundamental approach used in 
the tiered mitigation process is: the 
development: and approval of Design Criteria, 
F~nal Design, and issuance of a "Notice to 
Proceed." 'l'he start of construction would 
be preceded by approval of a final design 
that included analysis of environ.mental and 
social issues; analysis demonstrating BLH 
and USACB requirements had been met; maps 
and engineering scale drawings showing 
exactly what would be done and where; 
schedule; and relation, if any, to TAPS, 
ANG'l'S, state highways, and other 
transportation-utility systems. Table 4.8-1 
lists the proposed requirements for 
development of comprehensive plans and/or 
programs for the next tier. 

Mitigation measures to minimize negative 
effects and promote positive erfects 
proposed by Y.PC included the f oll°"'ing 
guidelines : 

Bnsure 'I'AGS is structurally sound; 
reduce potential for accidents or leaks. 
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MJ.nimize soil and vegetation 
disturbance; reduce frost heave; 
maintain permafrost regime, and, 
minimize disturbance to 
surface/subsurface hydrology. 

conserve limited resources, including 
water supplies and gravel. 

Prevent undue and unneccessa.ry 
disturbance to fish, wildlife, and 
marine ecosystems. 
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Minimize potential damage to existing 
structures, facilities, and operations. 

Give priority to Alaskan hire and equal 
opportunity hiring. 

HJ.nimize disturbance or, or access to, 
local rural subsistence resources. 

'l'able 4.8-l. summary 0£ Comprehensive 
Plans and/or PrograltlJI 

Required by BLH and USACB 
Proposed Authorization £or 'l'AGS 

Access Roads 
Air Quality 
Blasting 
Camps 
Clearing 
Compressor Station Siting 
Cultural Resource Protection 
Bnvironmental Briefings 
Brosion and Sedimentation Control 
Pire control 
Human Carnivore Interaction 
Liquid N'aste 'l'reatment 
Hineral Material B;(p+oration and 

Removal 
Oil and Hazardous sustances Reporting 

Control, Cleanup, and Disposal 
overburden and Bxcess Material 

Disposal 
Pesticides, Herbicides, Chemicals 
Quality Assurance and Quality 

Control 
Restoration and Revegetation 
River 'l'raining Structures 
Seismic 
Snow and Ice Nork. pads and Snow 

and Ice Access Roads 
Solid Naste Hanagement 
Stream, River, and Floodplain 

Crossings 
Surveillance and Maintenance 
Visual Resource~ 
Netland Construction 

'l'able 4.8-2 summarizes 11liljor mitigation 
concepts applicable to ·the proposed action. 
Mitigation measures identified by YPC as 
part 0£ its formal application to BLH and 
USACB have been used in predicting the 
probable environmental and social effects of 
'l'AGS. Additional .mitigation has been 
identified by· BLH and USACB that could 
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further reduce bad effects or increase good 
effects. Comments on the DEIS showed both 
confusion and concern an· specifically what 
mitigation measures would be used if the 
TAGS project were authorized. Accordingly, 
mitigative aspects proposed by YPC discussed 
in Chapter 2.8 of the DEIS have been 
consolidated in this subsection and are 
presented in Table 4.8-2. 

4.9 QUAtITY ASSURANCE/QUALITY 
CONTROL (MONITORING) 

'J.'he key to ensuring compliance with 
the mitigation measures proposed by YPC 
would be developed through the NEPA process 
and various federal, state, and local laws 
and regulations, and an effective 
monitoring program. The monitoring task 
generally would be divided into the design 
review phase and the field monitoring 
phase. A variety of institutional 
arrangements have been used to monitor other 
large projects like this one. 

The government could assemble a staff of 
people with appropriate expertise within its 
organization to perform both the design 
review and the field compliance·monitoring 
or it could contract for these services. 
Department of Interior (DOI) included 
detailed environmental and technical 
pipeline engineering stipulations requiring 
design review and field monitoring in the 
grant of right-of-way for TAPS. To enforce 
the grant, DOI established the Alaska 
Pipeline Office (APO) with expertise in 
construction management; civil, structural, 
electrical, and soils engineering; geology; 
and hydrology. The staff also included 
specialists in the natural resource and 
environmental fields. Mechanics Research 
Incorporated, the APO technical support 
contractor, provided additional expertise ·in 
welding, corrosion, seismic design, pipe 
engineering, and other disciplines. At the 
peak of TAPS construction, APO had 
approximately 150 federal and contract 
personnel monitoring the project. 
Initially, the APO reported directly to the 
Secretary of the Interior. Two years after 
pipeline startup the responsibility was 
delegated to BLM's Alaska state director, 
where it remains. 

A formal cooperative agreement was 
signed between the State of Alaska and DOI 



,c. 
I ..... 

,c. 
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o oesign, construct, operate, and maintain 
TAGS so there ls m1n11D.Jll risk or systan 
failure (VPC}.!/ £1, 

o Develop a project control system to give 
rapid detection of leaks and to provide 
rapid system srutdown ( YPC)!/ £.I. 

0 Install remote block valves 14>stream and 
downstream of meter stations, conpressor 

~i~!Ira~lt a~~:!i~~e{vf,;;)!'1£1~, and ac-

0 Maintain at least a minift.111 separation or 
200 feet between TAGS and TAPS facilities 
and with the ANGTS ali!Jllleflt (YPC)!/ £1. 

0 Develop criteria, and design TAGS to con
tinue safe operation during a design con
tingeru:y earthquake. Develop and use de-

~!~r:e(~~/~~tl<JJake plans aoo pro-

0 Use above-ground nude for active fault 
crossings. Use or elevated on-steel 
beams on vertical S1.4JPort members or on 
~~~e~~a(Y~~!?r.£.t~ sJmilar to ttvlse used 

0 Incorporate an automatic faU-sare shut-<>ff' 
valve at each loading area at the marine 

=~=Y t~~~~i~s L~~~,i}~age wring 

0 Design LNG plant to withStaoo snow loads 
that exceed the avera~ arnial snowfall of 
)IOO inches at Valdez f!I. 

0 Conduct intensive, site-specific geologic 
studies at Anderson Bay LNG Plant and ma
rine terminal witll SJ)ecial attention to: 
- Foundation materials; 
- SpoU removal, use, am disposal; 
- Earthquakes; 
- Failure or Cl.It dopes (YPC).!! Bl. 

" Avoid areas where icing regularly occurs. 
lf' camot avoid, use special designs or oP
erational/maintenance progralllS to maintain 
CY~~j1l~r,rrace and subsurface hydrology 

0 Limit atOOUOt of vegetatim disturbance to 

~~s~~!t«~~~ ~~~ to the maxilrun extent 

0 Provide negative buoyancy at buried water 
crossings ard ln saturated, uifrozen soils 
by use or granular backfill material, bolt
on concrete weights or concrete sleeves 
(YPC)!/ B/. 

0 Schewle ditching operations to minimize 
the time the ditch is open ('l'PC)!/ J?.I. 

0 Develop design criteria for a 5- and a lO
t.r1lt c~ressor station system that con
siders: 
- Overall system qierating reliabllity; 

Frost heave: 
- Noise: 
- Air quality; 
- Fish and wildlife (804)!!1 .!!/. 

Table 4.8-2. S1.111Dary of Major Mitigation Concepts Applicable to the TAGS Project 11 

•Reduce charmel or shoreline 1110dlflcation by 
scour or erosion by backfilling the pipe
line ditch In water bodies with material 
equa 1 to or better than the orig Ina 1 bed 
materhl (YPC)!I !!./ fl. 

• Design stream. river. and flood plain 
crossings at right angles if at all possi
ble (YPC)!I .!!_/fl. 

• Design temporary drainage structures to 
withstand at least a 5Q discharge. Peri11a
nent drainage structures would be designed 
to withstand at least a 50Q discharge 
( USACE )!I !}_/ f/. . 

• Authoriutlons to proceed would be ghen on 
the bas is of system-wide status. For ex
ample. the p 1 ace or export and export II· 
cense would be granted before BLH and USACE 
approved pipeline construction. 
- field work would be approved on tile basis 

of final design; COlllOlhnce with BLM and 
USACE· permit conditions; maps showing 
what and where on a construction level de
ta ti ; corq:i 1 et ion of any needed supp le-
men ta 1 environmental or subsistence enl
uations; and a determination that final 
des lgn does not threaten TAPS. highways. 
ANGTS. or other transport at lon-ut 11 lty 
systems (8LH. tJSACE)!I !:I !:/. 

• Prepare detailed reclamatton plans which 
cons Ide rs met hods such as: 
- Priority to stab I llzat Ion and revegeh· 

t Ion of disturbed areas; 
·Use of 11athe plant species; 

Segregation of topsoil and organics. and 
stockpiling where reclamation would be 
enhanced (USACE, BLH)!!.I. 

• Locate final altgnment and factHty loca
tion to avoid: 
- Sensitive wildlife habitats and sensitive 

fish habitats; If cannot avoid, schedule 
construct Ion. operat ton. and ma lntenance 
work and/or use specla 1 des lgns to pre
vent undue or unnecessary eHects (YPC); 

- Jeopardy to endangered and threatened 
animals and any candidate plants 
(BLH, USACE); 
Cultural and historic sites; If cannot 
avoid. take appropriate action to collect 
scientific lnfomatlon on the sfte before 
It ls cha119ed (YPC); 

- Oeslgnated federal. state, or local ret
reat ion areas. lf there Is no reasonable 
alternative. use special designs and op
eration-maintenance programs to minimize 
undesirable effect·s (BLM. USACE)~I. 

"Give special attention to final route se
lection, faciltty placement, and schedules 
for construe !ton. operat Ion, and malnte· 
nance at: 

E11vlron1nentally sensitive areas listed In 
Subsection 4.2.19 of the FEIS; 
Military bases; 

- Poker Flats HA.SA facllltlP.s; 
- Backscatter facilities (8LM. USACE)!I. 

•Avoid nt-w disturbance by using: 
- Minimum length of pipe line; 
- Use of previously disturbed areas 

oped for TAPS, such as camp sites, 
eral material sites. access roads. and 
co11111unlcatlon; -g~2JP~P. erosion and sediment control 

• water taken from f lsh streams and lakes 
would follow accepted AOf&G pract Ices. lhts 
Includes designing Intake structures to 
prevent lq>ingement or entrainment of fish 
(YPC).!?/. 

• Develop ways to reduce or e llmfnate any 
s tgnlf leant restrict Ions to subs lstence use 
by local rural Alaskan residents during 
construct ton as discussed In Subsection 
4.2.17 of the FEIS. This would include; 
- Prohibition of TAGS construction workers 

from hunting while domlcfled at TAGS con
struct Ion caiq>s; 

• Environmental briefing all TAGS employees 
when appropriate to thetr work locat Ion; 

- keeping new access open only If needed 
for operation and maintenance of TAGS or 
for other uses of pub lie lands; 

- Blocldno and stablHzlng all temporary 
access roads used in TAGS construct Ion 
(YPC).~/. 

• Mobile ground equipment would be operated in 
wet lands or water bodies only when spec If l
ea lly approved In advance (BLM. tJSACE )b/. 

• Conduct open burning of slash al'ld construc
tion wood/p"Jler tn accordance with State 
and local requirements {YPt)lll. 

• Incorporate all approprhte permit st lpu· 
:~~~)~). tnto all contracts l'Ssued by YPC 

• Give priority to eqilnyment of Alashn res
idents In addition to Equal Opportunity 
hiring (YPC)!>I. 

• Provide natural gas take off points for ln· 
state use of Alaskan North Slope natura I gas 
as directed by APUC (YPC)!>/ £/. . 

• Maintain exist Ing traff le patterns on st de 
highways and local access roads tn the max
imum extent possible, This would l1'1Clude: 
- Providing bypasses; 
- Scheduling road closures with AOOT/PF to' 

coincide with tile period of minimum traf
fic; 

- Use of short construction spre.,ds In key 
areas along existing highways such as 
Keystone Canyon1 Phalen Creek. and At 1-
gun Pass (YPC)!'!1 f/. 

• Minimize environmental lmpocts during grav
el extraction through: 
- Use of exist tng mtnera I mater! al s ltes 

(YPC); 
- Selecting new sites that minimize the bl

ologlca 1 s lgn1f lcance of habitat a Itera
tion (YPC); 

• Designing and developing uphnd sites to 
max lmlze potent la 1 for revegetatlon and 
minimize potential for erosion and ad
verse visual 18'1aCt (YPC); 

- In flood plain sites, adherence to bio
logically accepted practices. Including 
those summarized in the FWS. 1980 study 
(YPC); 

• Maintain at least a 500-foot buffer of 
undisturbed vegetation between mineral 
material sites and state highways unless 
specifically approved. Blend layout of 
material sites with surrounding terrain 
BLM),!!I f/. . 
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0 Inspection of 100 percent, where practicable, 
but nor less than 90 percent or the 111aln line 
~!~i:!~s(~)j1~stnctive inspection 

., Develop ard use a testing aro rooitoring 
program to ensure structural integrity or 
the pipeline system aoo LNG plant that 
rv~M'JT!!.'t~~rds as • rdnin.111 _ 

0 Avoid slopes having inherent instability. 
Where such slopes camot be avoided, use 
most favorable location, taking Into ac
count: 
- Uq.,efaction; 
- Erosion and sediment cootrol; 
- ~eration and maintenance programs; 
- System integrity (YFC)!!I !!I fl. 

0 Develop and incorporate erosion control 
practices in all elements of the TAGS sys
tem for the control of erosion, sedimenta
tion, procU::tion, and transporation-clepo
sltlon or eroded materials. This includes: 
- Energy dlsslpators; 
- Riprap or other bank protection measures: 
- culverts, dikes, or berms; 
- Overburden and spoil storage, use, and 

disposal; 
- Buffer areas; 
- Ditch plugs (Yf'C)!I !!I£/. 

0 Develop frost heave design appropriate to 
the rlnal aligrment. Localized situations 
would consider chilled pipe/soil thermal 
interaction and surface and subsurface hy
drology. Primacy attention would be given 
to use of thicker-walled pipe, bl.It local
ized conditions could Include such measures 
as insulated pipe, insulated ditch, removal 
and replacement or frost-susceptible mate
rial in the pipe trench, above-ground ber111S 
arOISld insulated pipe, or varying the q:ier
ational tf!R'C)erature or the gas 
(YFC)!/ !?/ S/. 

" Where soU-water..pipe interactions are be
lieved to create thermal conditions favor
able to significant frost heave, specific 
designs to maintain hydrologic regimes would 
be developed. These measures may include: 
- Redt.K:tion or pipe cover over very short 

lengths; 
- Deeper burial or pipe; 
- Removal of some or all 1.4>1ifted soil 

(YPC).!1 ~/ £1. . 

:FOOTNOTES! 

• Create minilnum disturbance 1n 11etlands and 
limit the number of river, stream. lake. 
and wetland crossings (BLM, USAC£)!!1. 

• Avoid water pollution by: 
- Effective use of an approved erosion 

control plan (YPC); 
- Use of containment dikes or other suit

able impervious means around fuel or 
other hazardous substance stora!le areas 
(YPC); 

- Construct Ion camp fuel dhtrlbutlon sys
tem located in utllldors. welded joints. 
metering. or other suitable means to 
mnltor fuel dlstrlbutton (YPC}; 

- Collect a 11 waste oil frma TAGS equipment 
and take to an approved dlspoSll stte 
(YPC); 

- Secondary treatment of c.Olllblned waste wa
ter from LNG plant and marine terminal 
{YPC); 

- Use medlUlll energy outfall diffuser to mix 
fresh water effluent wtth sea water over 
short distance at LNG secondary treatment 
dlscharqe point (YPC); 

- Confine test water releases to approved 
places. focludlnq, as necessary. settling 
basins (YPC); 

- Keeplog snow bladed from road or fac111ty 
surfaces from entering wetlands or w<iter 
bodies (USACE}; 

- Have an approved Sp 111 Prevent Ion Contro 1 
and Countermeasure Plan before fuel or 
hazardous substances are moved to a s lte 
(VPC); 

- Use special design when a frost bulb 
might adversely affect exist Ing water 
quality to an overwinter fish area (8LM. 
USACE); 

- Reba llast empty LNG tankers with open 
ocean water before entering Prince Willla111 
Sound ( YPC); 

- Incinerate sludges and sk11111llngs from the 
oil/water separator In an approved Incin
erator (YPC). 

• Avoid wildlife harassment by use of: 
- Environ111ental briefings; 
- Fenclnq facility areas and use methods 

for disposing of putresclble wastes that 
do not attract carnivores; 

- Schedule construction. operations. and 
maintenance programs at t Imes to avoid un
due stress during sensitive 11fe cycle 
periods (YPC)!!.I. 

1/ The applicant (Yukon Pacific Corporation) has formally submitted to the Bureau of Land Manaqement (BLM) and the U.S. Army Corps of Engineers (USACE) 
- mitigation measures that range from e11qineering to social and environaiental. These applicant·proposed (YPC) measures are deemed to be part of its 

application and are reflected throuqhout the EIS as measures that would be implemeoted. Conceptual mitigatlon measures sho"n in Chapter Z.8 of the DEIS 
'are incorporated in this table. Many measures that can be identified as "enqineerinq" design coocepts to i111Drove pipeline system integrity also have a 
direct and positive effect on fh;h and wildlife. e.g •• maiotenance or operational measures are reduced or can be scheduled at non-disruptive times to 
fish and wildlife pooulations. Additional mitigation measures have been identified by SLM and/or USACE that could further reduce adverse effects or 
enhance desfrab le results. 

a/ Mitigation measure associated with TAGS system integritv. 
Iii Mltiqation measure associated with environmental or social effects from TAGS. 
£! Mit igatlon measure associated' with protect ion of adjacent transporat ion or ut i Ii ty systems. 

o Mini•lze gravel usage as 111.lCh as possible 
through use or workpad designs utlllzlng 
thinner gravel overlay and winter construc
tion (VPC).!!.f £1. 

0 lilhere feasible, consider use of ice, snow, 
or ice and snow •orkpad to minimize poten-

!!~!r1!r~~u':s (~)~~.use or mineral 

0 

~~;e~w ,~r~;~~~t!~s~~~a~~ w!~~r 
sources with the capacity to sl(Jl)ly re
quired volunes without adverse affects in 
the aqJatic environment (YFC)!!.I. 

0 Protect existing tel~ and electric 
transmission lines, roads, other pipelines, 
aro other iirpr011emoots durlng construction, 
=r{~~}£t:nd maintenance or the JAGS sys-

0 Locate downslope or existing roads and other 
~~}A'f~t~ the maKimum extent possible 

0 MJnl111tze nuiber or crossings of TAPS pipe
t~J.5.~S alilJ'lllellt, and state highways 

0 Coordinate design and construction for 
hl{flway, private roadways, access roads, or 
highways, Alyeska Pipeline Service ~any, 
ANGTS, or private landolWner (YPC)£/. · 

o Ensure that the integrity of the TAPS pipe
Une would be protected dUrlng the construc-
i!~· p:!j~~i(~f£'1. maintenance or the 

0 Incorporate policies and procerures to en
sure that ex:istiog federal authorizations 
ror ANGTS are reasooably protected (BLH)£1. 

0 Utilize blasting control measures 11hen 
blasting near ex:lstiog facilities to avoid 
damage to thelll (YPC).5.1 • . 
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for the construction phase of the TAPS 
project. The three primary features of this 
agreement dealt with (l) making the DOI and 
State of Alaska pipeline right-of-way and 
lease stipulations as similar as possible, 
(2) enforcing fish and wildlife 
stipulations, and (3) design review and 
field monitoring of technical pipeline 
engineering aspects of the project to ensure 
pipeline integrity. USACE has utilized 
contractors to perform its permit compliance 
monitoring on the North Slope of Alaska. 

The Joint Federal/State Fish and 
Wildlife Advisory Team was formed to monitor 
compliance with environmental stipulations 
in the field irrespective of landownership. 
Though AOF&G issued Title 16 fish habitat 
permits under its own authority, federal and 
state biologists provided advice to bath the 
federal authorized officer and the state 
pipeline coordinator. 

DOI provided design review and field 
monitoring of the project for pipeline 
integrity irrespective of landownership. 
The DOI's authorized officer did not 
enforce environmental provisions on state 
land. 

The Alaska Natural Gas Transportation 
Act establlshed OFI to coordinate and 
monitor Federal activity concerning ANG'l'S. 
Reorganization Plan No. l of 1919 
transferred to 0£f ice of the Federal 
Inspector (OFI) exclusive responsibility for 
enforcing all Federal statutes relevant to 
ANG'l'S. OFI coordinates its act! vi ties W'i th 
those of other Federal agencies in order to 
provide •one-window" service for obtaining 
necessary Federal permits and authorizations 
for ANG'l'S and to eliminate unnecessary 
duplication and administrative burden in the 
enforcement of those perm1 t;s and 
authorizations. OPI mobilized and attained 
its statutory purposes successfully during 
the construction of the Bastern and the 
Nestern Legs (the prebuild portions) of 
ANG'rS. In this effort, OFI utilized 
employees of other Federal agencies and 
technical support contractors to supplement 
its staff. OFI reduced its staff following 
completion of the Eastern and Nestern Legs. 
OFI currently monitors events relevant to 
ANG'l'S and exercises its coordination and 
enforcement responsibilities W"here 
appropriate. OFI is prepared to remobilize 
fully W"hen work begins to complete ANG'rS. 

Government used a self-monitoring 
concept in connection with the Exxon LaBarge 
Gas Field Project in western Wyoming. This 
project involved development of a deep gas 
field located primarily on lands 
administered by SLM and USFS. The concept 
agreed to by Exxon, BLM, and the USFS for 
monitoring construction consisted of a 
comprehensive industry- quality 
assurance/quality control (QA/QC) program 
with federal oversight. Exxon contracted 
for its QA/QC from two different companies 
and monitored itself far compliance with all 
permit and regulatory requirements. To 
interact with the Exxon AQ/QC staff, BLM and 
the USFS jointly appointed two authorized 
officer's representatives (AOR), one from 
each agency. The AOR's jurisdiction covered 
the entire project without regard for the 
administrative boundary between SLM and USFS 
lands. The primary role of the AOR team was 
to oversee the effectiveness of the Exxon 
QA/QC program. 

Por purposes of this BIS, the joint 
federal and state monitoring team has been 
assumed to be not more than 120 people 
including contract support (see Table 
4.2.2-l). Inclusion of this 120-person 
figure is for evaluation purposes and should 
not be construed that an APO or OFI type of 
organization has been selected as the 
preferred federal or state approach to TAGS 
monitoring. There is, however, a firm 
commitment bg both federal and s tat:e 
entities that there be an effective and 
appropriate level of monitoring of the TAGS 
project. 
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The type and size of organizations doing 
the design review and field monitoring of 
the proposed TAGS project would vary 
depending on a number of factors. Among 
them are construction schedules, level of 
new environmental concerns, and creation of 
new technical engineering ·solutions to 
construct and operate a buried gas pipeline 
in arctic and subarctic conditions. SLM has 
initiated preliminary discussions with YPC 
and federal and state agen~ies having 
approval/monitoring authorities ayer 
projects such as TAGS to identify agency 
roles and responsibilities. These roles in 
turn will be used to evaluate the various 
federal/state institutional arrangements ta 
select one that provides efficient, proper 
environmental protection. 
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For example, the BL:.M, USACE, and OFI 
have initiated discussions to clarify 
respective roles where these areas overlap 
between YPC, TAPS, and ANGTS. As a result 
of these discussions, the right-of-way for 
TAGS would set :forth the respondbili t1es of 
the Federal Inspector under Reorganization 
Plan No. l of 1919 and would contain 
specific provisions to :facilitate the 
exercise of these responsibilities. In 
addition, But and OFI are worldng on a 
Memorandum of Agreement that would speci:fy 
the wag in thich BUI and OFI would exercise 
and coordinate their respect:ive roles in 
areas where AN~S and TAGS could interact. 

4.lO UNAVOIDABLE ADVERSE IMPACTS 

The construction and operation of the 
previously proposed El Paso pipeline system, 
LNG plant site, and marine terminal would 
result in certain unavoidable adverse 
environmental impacts like those for TAGS. 
These impacts are similar to those discussed 
for the El Paso project and are therefore 
adopted by reference where applicable for 
the TAGS project. (See FPC 1976a, pages 
II-365 and II-367.) 

Impacts during the construction phase 
would be, for the most part, of short-term 
duration and mitigatable. Most impacts 
associated with the operational life of the 
project would be less severe but of 
long-term duration. The following 
paragraphs discuss the adverse effects 
remaining after appropriate mitigative 
measures such as those identified in 
Section 4.8 are applied. 

The proposed TAGS project, with fewer 
employees than TAPS, would create an 
employment pattern similar to TAPS in that 
both resident Alaskans and jobseekers from 
outside Alaska would vie for construction 
and operations employment. Jobseekers 
coming to Alaska who do not find employment 
would have to rely on state social 
services. Since most of the unemployed 
job seekers coming to Ala.ska would likely be 
single for not bring :f am:ilies until theg 
have a job), theg would probably leave the 
state relatively quickly if they do not find 
employment. Large numbers of workers 
would be employed during the peak 
construction period. Once construction is 
completed, the existing job market would not 
be able to absorb those unemployed, and 
there would be an increase in unemployment. 
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Land-use impacts would include the 
temporary use of approximately 23,000 acres 
of directly disturbed area which would be 
cleared. This loss would be minimized since 
the proposed TAGS project would be 
constructed within an existing designated 
utility corridor, and this disturbance would 
not significantly modify local land use. 
Most existing land-use plans would apply to 
the TAGS project and would not have to be 
changed to accommodate the proposed action. 
However, the plan might need to be updated 
after construction o:f the TAGS project to 
re:f lect changes. 

Moderate but long-term land-use impacts 
would. occur to the approximately 8,000 acres 
which occur in the pipeline right-of-way and 
area occupied by the associated facilities, 
including the LNG plant and terminal. The 
work pad, material sites, access roads, and 
right-of-way would be removed from present 
uses for the life of the project. 

Construction activities, increased 
highway travel, construction equipment, 
compressor stations, the LNG tankers, and 
the LNG plant would all add incremental 
amounts of dust, nitrogen oxides, sulfur
oxides, carbon monoxide, and particulates to 
the air. These emissions would typically be 
diluted over a very large area. Air quality 
degradation would be negligible except in 
the Valdez area, where more concentrated 
emissions would occur in an area already 
impacted by air emission from Alyeska Marine 
Terminal operations, including oil tankers. 

Some surface and ground water would be 
used during the project. This amount would 
not constitute a serious loss to available 
supplies. Care would be taken to prevent 
dewatering of sensitive areas such as fish 
overwinter areas. Silts would enter the 
surface water from several sources, 
including melting of soil-rich ice in spoils 
deposits, erosion from access roads and 
camp/construction pads, and placement of 
culverts. Excavating streambeds for 
pipeline burial would temporarily result in 
possibly high levels of turbidity. These 
factors would lower water quality, at least 
on a temporary basis. 

Frost bulb formation in streams, should 
it occur, could result in modification of 
springs and could change subsurface flow and 
flow regimes of surface waters. 
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Unavoidable spills of fuel and other 
contaminants would also result in some local 
water quality degradation. Discharge of 
wastewater effluents would result in a local 
decrease of dissolved oxygen and locally 
heavy nitrate and phosphate loading, thereby 
changing surface water quality. 

Ground water would probably not be 
affected except by depletion, given the 
applicant's mitigating proposals. 

Construction of the marine terminal and 
dock would result in the loss of under 100 
acres of benthic habitat. The LNG plant 
wastewater discharge would decrease marine 
water quality, at least in the mixing zone. 

An undetermined amount of loss of 
seabird and waterfowl resting habitat would 
occur in Anderson Bay. The exclusion zone 
around the dock and facilities would result 
in loss of the some nearshore area to be 
used by commercial and sports fishermen. 
Monetary loss is possible but would probably 
be negligible. Existing uses of the upland 
ridge top areas of the Chugach National 
Forest at the LNG plant site is light and 
unquantified. For safety reasons, firearm 
·discharge would be prohibited on about 1,500 
acres of public land. 

There would be a direct loss of about 
23,000 acres of vegetation along the 
right-of~way and around related facilities. 
Some of this area would be allowed to 
revegetate to low-growing species. This 
will be accomplished by both natural and 
artificial revegetation. 

There would be a permanent or temporary 
loss or disturbance to approximately 3,200 
acres of wetlands. Some changes to 
surrounding vegetation due to construction 
would be unavoidable. Disturbance of the 
vegetation cover would result in soil 
erosion and thermokarsting, Which would 
eventually stabilize. Vegetation near 
access roads would be affected by dust and 
thermal degradation of permafrost near the 
gravel. Spill of diesel, methanol, and 
lubricants would kill some vegetation and 
might sterilize the soil locally for years. 
Changes in surface sheet drainage patterns 
would result in the loss of some existing 
wetlands vegetation and change in species 
composition in other areas. 

Some Dall sheep winter range and lambing 
habitat would be disturbed during 
construction, resulting in temporary 
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avoidance of these areas. If satisfactory 
alternative habitat is available, no losses 
should occur. but winter range and lambing 
grounds are limited on the north slope of 
the Brooks Range. 

Some direct displacement loss of 
riparian moose habitat would occur. Noise 
and human activity during construction would 
cause avoidance of certain areas, especially 
during calving. Traffic increases would 
result in increased moose fatalities due to 
collisions, especially during severe winters. 

Additional project-related traffic 
during construction would also result in 
direct mortalities to large game animals in 
the Delta Junction area. Some direct loss 
of bison habitat and farmland would also 
occur in this area. 

Human presence is essentially 
incompatible with wolf, brown bear, lynx, 
and wolverine populations. The TAGS 
project, as would any major construction 
project, could result in legal and illegal 
shooting and collisions with vehicles. 
Other animals such as bear and fox are more 
tolerant of human intrusion and can become 
habituated to camps and work sites due to 
the presence of garbage and food handouts by 
employees. Such occurrences would result in 
human/carnivore interaction. The outcome 
would normally be the destruction of the 
problem animal. Animals were destroyed 
during the construction of TAPS. The Arctic 
National Wildlife Refuge, Alaska Coastal 
Plain Resource Assessment (1986a and b) 
predicted the loss of one brown bear per 
year due to human/carnivore conflicts or 
accidents. It appears ta be a reasonable 
number for the TAGS project as well. 

Swans and loons are very sensitive to 
disturbance, especially by low-flying 
aircraft, during breeding and nesting 
periods. The project would result in some 
displacement loss of habitat far the~e birds 
during coostruction. 

There would also be some lass of 
waterfowl nesting habitat during 
construction. Some species are very 
sensitive to and would possibly abandon the 
corridor during construction and possibly 
operation, resulting in some loss to these 
populations. 

There would be some displacement habitat 
loss for tundra-nesting shorebirds during 
construction. Many shorebirds avriid heavily 
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traveled roads and dusty areas, and this 
would reduce breeding and nesting habitat.· 
There might be small losses to hawks and 
owls due to collisions with vehicles and 
structures. 

Disturbance or displacement of 
endangered Arctic peregrine falcons and/or 
their prey could result from construction 
near occupied nesting sites. Several such 

• sites are fairly close to the route. 
Disturbance to protected bald eagle 

nests would be avoided. 
Wilderness and recreational 

opportunities and values would be lost or 
reduced in the area of the pipeline 
especially during construction. There is no 
way to avoid these impacts. Though they are 
difficult to quantify, losses would occur 
essentially along the entire route of the 
pipeline and would be relatively short 
term. Some state 4(f) lands would be 
temporarily altered. 

Aesthetic and wilderness values would be 
reduced for the area near the pipeline or 
its related facilities. There would be 
scars visible due to the burfed pipeline 
berm, borrow pits, access roads, and 
compressor stations. These impacts are also 
unquantifiable but long term along the 
relatively narrow utility corridor. 

There would be unavoidable impacts to 
subsistence resources during construction. 
Regulations governing u~e and crossing of 
the area during construction or operation 
could result in restriction of access to 
traditional subsistence areas. The 
short-term access to a cash economy would 
change subsistence use patterns for a short 
period for some Native communities. 

In summary, there would be some 
unavoidable adverse impacts due to the 
projects. These impacts are similar to 
those incurred in construction of the TAPS 
project and those anticipated with the 
authorized ANGTS project. Impacts from TAGS 
will be somewhat less in severity than 
those observed £or TAPS and evaluated £or 
ANG'I'S due to the use of an already 
disturbed, designated industrial corridor 
and an existing infrastructure. 
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4.ll RELATIONSHIP BETWEEN SHORT-TERM 
USES ANO LONG-TERM PRODUCTIVITY 

In general, "short term" has been used 
throughout this EIS to mean the construction 
period and an operations duration of up to 
20 years. "Long term" has been used to 
refer to that time beyond 20 years. 
However, for this subsection, the definition 
of long term relates to the life of the 
project, which is expected to be between 20 
and 40 years. 

Changes to the environment in the 
vicinity of the TAGS project and most 
impacts would be considered short term, with 
many of the greatest impacts occurring 
during the construction and early 
operational phases of the project. If these 
impacts were properly mitigated, the overall 
loss of productivity would be short term. 
These effects include removal and 
disturbance to wildlife and vegetation, 
increased turbidity in surface waters, 
habitat loss in the marine system, 
disruption to local land traffic patterns, 
and increased local populations centered 
around TAGS construction camp locations. 
The length of time for which these impacts 
would persist at a given point along the 
pipeline alignment would be minimal. Small 
oil spills from construction equipment and 
ensuing cleanup activities would also have 
short-term effects on productivity. 

Short-term employment, especially for 
Alaskans, could result in long-term benefits 
to the state economy and work force and 
would increase the pool of highly trained 
instate workers. Use of state royalty gas 
would have a short-term effect on 
productivity but would have a long-term 
benefit to the state's Permanent Fund. In a 
similar manner, the increased economic 
activity would mean an influx of new 
residents and in the short term could impact 
the existing economic and social structure. 

Biological productivity would be lost in 
the short term for almost 23,000 acres of 
vegetation and wetlands, but with proper 
management most of these areas directly 
disturbed could be returned to varying 
degrees of productivity levels. Though 
restoration efforts might not be entirely 
successful the overall loss would be minor. 

There would be a long-term commitment of 
up to a total of 33 million cubic yards 
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of gravel material necessary for 
~onstruction. This would be a significant 
long-term commitment since limited supplies 
of gravel exist within and near several 
portions of the corridor, and most of the 
gravel used for this project would not be 
available for reuse~ Additionally, the 
potential exists for using certain a.tr 
quality increments in the Valdez area Plbicb 
could restrict certain types of future 
development. 

There would be a loss of the 
nonrenewable natural gas resources from 
Alaska's North Slope. This would be offset 
by a net reduction of the U.S. balance of 
payments deficit for the life of the TAGS 
project. There is a reasonable probability 
that this project would encourage 
exploration for and development of 
additional North Slope natural gas reserves 
in the future which could prolong the life 
of the project. 

4.l~ IRREVERSIBLE ANO IRRETRIEVABLE 
Cor+1ITMENTS OF RESOURCES 

A decision to approve the construction 
and operation of the TAGS project would 
irreversibly and irretrievably commit 
several types of resources. An irreversible 
commitment of a resource is one that could 
not change once it has occurred, while an 
irretrievable commitment of resource is one 
that could not be recovered or reused. 
Table 4.12-l summarizes irreversible and 
irret.rievable impacts for the disciplines 
discussed. 

Construction of the project would result 
in irretrievable use of fuels and lubricants 
as well as other construction-related 
materials. During operation, there would be 
the irretrievable convnitment of a daily 
average of 2.3 BCF of natural gas to Asian 
Pacific Rim markets. 
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Table 4.12-1 CCflWllitment of Resources Resulting from the TAGS Project 

Environmental Discipline 

Alaska Socioeconomics 

Land Use 

Transportation 

Noise 

Meteorology/Air Quality 

Solid Waste/Hazardous 
Materials and Sanitation 

Physiography, Geology, 
Soils, and Permafrost 

Surface and Ground Water 

Marine Biology and 
Oceanography 

Fish 

Vegetation and Wetlands 

Wildlife 

Threatened and Endangered 

Recreation and Aesthetics 

Cultural 

Subsistence 

Alaska North Slope Natural 
Gas 

Irreversible 

Yes 

No 

No 

No 

Yes 

No 

No 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 

Irretrievable 

Yes 

No 

No 

Yes 

No 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 
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Ccmnents 

No significant long-term COOlllitment 
except at Valdez where the LNG 
plant/marine terminal would require 
more stringent VTS by the U.S. 
Coast Guard. 

A canmitment for long-term use of 
approximtely 8,000 acres of lard 
area along the pipeline alignnent, 
compressor station, and at the LNG 
plant site. 

No significant long-term corrmitment. 

No significant long-term colllllitrnent. 

In the Valdez area certain types of 
future projects could be restricted. 

None is expected except in the 
unlikely event of a major fuel spill 
at camps durirg constrt.X:tion or 
along roadways, sane irreversible 
effects on soils, surface water, 
vegetation, atd wildlife could 
result. Although most waste 
disposal sites would be located in 
remote areas, some use of existing 

Tt'e constTu::tion of TAGS would 
reouire 33 million cubic yards of 
gravel. Sane of this material might 
be retrievable, but most would be 
irretrievably conmitted. Differen
tial heave during_ the life of the 
project would be irreversible. 

No significant long-term conmitment 

The 50 acres of slbtidal habitat 
lands within Port Valdez would be 
lost. 

No significant long-term colll'llitment. 

Some long-term colll'llitment. 

~ significant long-term COITJllitment. 

No significant long-term conmitmeit. 

Construction of the project would 
affect aesthetics, resulting in 
irreversible carmitment of resources. 

For those sites located and salvaged, 
there would be an irreversible com
mitment of resources, while for 
those that could be accidently 
destroyed, there would be an 
irretrievable conmitment of 
resources. 

No significant long-term corrmitment; 
increased competition for limited 
subsistence resources From 
construction workers at Glennallen 
and north of the Yukon River would 
cause short-term corrmitments. 

Although not all North Slope gas 
gas would be conmitted to the TAGS 
project, that gas corrmitted to 
export would not be available for 
use in domestic U.S. markets and 
the President has determined that 
adequate energy supplies exist for 
domestic markets. 
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5.0 CONSULTATION ANO COORDINATION 

5.1 INTRODUCTION 

Yukon Pacific Corporation (YPC) 
initiated the environmental review process 
for the proposed Trans-Alaska Gas System 
(TAGS) by filing application for the 
right-of-way permit with the U.S. Bureau of 
Land Management (SLM) and an application for 
permits to dredge and fill with the U.S. 
Army Corps of Engineers (USACE). As joint 
lead federal agencies, the BLM and USAGE 
received cooperation and assistance from 
many organizations and individuals, both 
public and private, in developing and 
coordinating the Final Environmental 
Impact Statement (FBISJ for the project. 

5.2 ENVIRONMENTAL REVIEW PROCESS 

The BLM, Alaska state office, and the 
USACE, Alaska District, were designated to 
be responsible far EIS preparation under the 
National Environmental Policy Act (NEPA). 
The Governor's Office of Management and 
Budget, Division of Governmental 
Coordination, coordinated state input into 
the document. 

The first step in the federal process 
was for BLM and USACE to publish in the 
Federal Register on November 17, 1986, a 
Notice of Intent (NOI) to prepare an EIS. 
The second step was to identify pertinent 
environmental issues and concerns related to 
the proposed action. This "scoping" 
process, as it is called, included a series 
of public meetings to solicit comments of 
concerned citizens and public and private 
organizations. Appendix A of the DEIS 
summarizes the issues raised by the 170 
people who attended the scoping meetings. 
The DEIS addresses their concerns as well as 
those of the cooperating agencies. 

ERA elected to participate rather than 
prepare a parallel NEPA compliance document 
since ERA decided that this export 
authorization under Section 3 of the Natural 
Gas Act was a major federal action and 
required NEPA compliance. The FERC in its 
Declaratory Order issued May 27, 1987 stated 
than "in exercising its own statutory 
responsibilities under Section 3 of the 
Natural Gas Act, the Commission will also 
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need to comply with NEPA, with access to an 
appropriate EIS." 

The DEIS was circulated to federal, 
state, and local agencies and to the general 
public for a 60-day review period which 
ended November 20, 1987. A public hearing 
was held during this time within the 
project area, as identified in section 7.0 
0£ this document. Agency and public 
comments received are incorporated in 
the FEIS in Section 7.0. 

5.3 CONTRACTS WITH OUTSIDE CONSULTING 
FIRMS 

A contract for the preparation of a 
third-party EIS was executed with Harding 
Lawson Associates of Anchorage, Alaska 
(HLA). Working under the direction of the 
BLM, HLA was directed to collect, summarize, 
and synthesize relevant information and 
data, prepare analyses, and prepare the 
required documents. HLA attended scoping 
meetings and hearings on the DEIS and 
hearings on susistende at Glenallen. HLA 
subcontractors include: Jon Isaacs and 
Associates of Anchorage, Alaska, Edwin S. 
Hall and Associates of Stony Brook, New 
York, and Alaska Biological Research of 
Fairbanks, Alaska. Other subconsultants and 
HLA staff with important project 
responsibilities are listed along with their 
qualifications and specific project 
responsibilities in Table 5.3-1. 

Additionally, the ERA subcontracted with 
the Argonne National Laboratory to prepare 
"An Assessment of the Potential 
Environmental Residuals in the Lower 48 
States Arising from Alaskan Natural Gas 
Exports" (see Appendix K of the DEIS) . 

5.4 OTHER AGENCY PARTICIPATION IN 
PREPARATION OF THE DEIS 

The U.S. Fish and Wildlife Service has 
jurisdiction by law and special expertise 
related to the project and was designated as 
a cooperating agency (40 CFR 1501.6). Such 
an agency is ta cooperate with and assist 
the lead agency in preparation of the 
document. 

The following agencies were requested 
bg BLM and USACE to be cooperating 
agencies: 



Table 5.3-1 List of EIS Preparers 

Name 

U.S. BUREAU OF LAND MANAGEMENT 

Jules V. Tileston 
Craig Altop 

U.S. ARMY CORPS OF ENGINEERS 

William M. Fowler 

ARGONNE NATIONAL LABORATORY 

A. J. Dvorak 
s. J. Flaim . 
R. C. Hemphill 
R. Neenan 
T. D. Veselka 
A. P. s. Teotia 
C. Hoffstetter 
A. F. Longhe 
R. J. Love 
S. Ryan-Schoen 
S. Rogowski 

HARDING LAWSON ASSOCIATES 
(Third-party TAGS EIS Consultant) 

Michael J. Sotak, M.S. 
Andrew J. Mccusker, M.S. 11 
Gary G. Lawley, Ph.D. **// 
Steven A. Johnson, M.S. 
Giles N. McDonald, 8.A., P.E. ** 
Jon Isaacs, M.S. ** 
Edwin S. Hall, Ph.D. **// 
Susan R. Fison, B.A. ** 
Jay M. England, P.E. II 
Robert L. Baldwin, M.E., P.E. **// 
Ralph M. Isaacs, Ph.D., P.E. II 
Frederick I. Cooper, B.S. II 
Scott R. Briggs, Ph.D. 
Robert J. Ritchie, M.S. * 
Brian E. Lawhead, M.S. * 
M. Torre Jorgenson, M.S. * 
Judith A. Brogan **// 
Sara A. Reading 
Patty L. Martin 
Janet E. Tandy 
Cristal A. Fosbrook II 
Joseph A. Przeczewski 

* Alaska Biological Research 
** Independent Consultant 
II DBIS only 
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Responsibility/Discipline 

TAGS EIS project officer 
Bndangered Species consultation and 
Biological Assessments · 

TAGS EIS project officer 

Environmental scientist 
Economic analyst 
Economic analyst 
Economic analyst 
Environmental scientist 
Economic analyst 
Computer analyst 
Computer analyst 
Computer analyst 
Word processor 
Word processor 

Project manager 
Marine environment/asst. project mgr. 
Terrestrial/aquatic ecology 
Geology 
Hydrology 
Subsistence 
Cultural resources 
Socioeconomics 
Geological, geotechnical, permafrost 
Climate, air quality, noise 
Permafrost engineering 
Air quality 
Coastal processes 
Birds 
Wildlife 
Veg~tation, wetlands 
Technical editing 
Word processing 
Word processing 
Word processing 
Engineering technician 
Drafting 
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Department of the Interior 
- Bureau of Indian Affairs 
- Bureau of Mines 
- Geological Survey 
- Fish and Wildlife Service 
- National Park Service 
- Minerals Management Service 

. ' 
Department of Agriculture 
- U.S. Forest Service 

Department of Commerce 
- National Oceanic and Atmospheric 

Administration 

Department of Energy 
- Economic Regulatory Administration 

Department of Transportation 
- Federal Highway Administration 
- Office of Pipeline Safety 
- U.S. Coast Guard 

Environmental Protection Agency 

Federal Energy Regulatory Commission 

Office of the Federal Inspector 

State of Alaska 
- Division of Governmental Coordination 

Department of Fish and Game 
Department of Natural Resources 
Department of Transportation and 
Public Facilities 
Department of Environmental 
Conservation 

As previously stated, the Governor's 
Office of Management and Budget, Division of 
Governmental Coordination, provided liaison 
with the State of Alaska. Other federal, 
state, and local agencies, organizations, 
and individuals were called upon to 
contribute their specific areas of expertise 
(see Subsections 5.5 to 5.7, as appropriate. 

5.5 ARCHAEOLOGICAL COORDINATION 

BLM by letter of February 10, 1987 
initiated action to develop a memorandum of 
agreement with the Alaska State Historic 
Preservation Office should the project be 
approved. 
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5.6 ENDANGERED SPECIES CONSULTATION 

BLM, by letter of May 19, 1987 to 
National Marine Fisheries Service and by 
letter of June 3, 1987 to U.S. Fish and 
Wildlife Service, provided the Biological 
Assessment of the BLM for the TAGS project 
pursuant to Section 7 of the Endangered 
Species Act of 1973, as amended. These 
letters of consultation identified 
conservation and mitigation measures which 
would be included as conditions to the 
right-of-way grant. 

By letter of June 30, 1987, the U.S. 
Fish and Wildlife Service concurred with the 
conclusion that the proposed TAGS project 
would not have any long-term or cumulative 
negative effects on the peregrine falcons 
should the Peregrine Falcon Recovery Plan 
and other protective stipulations far 
peregrine falcons be included in the 
right-of-way grant. 

The National Marine Fisheries Service, 
by letter of July 8, 1987, also concurred 
with BLM that there would be no identified 
critical habitat in Prince William Sound for 
any of the three species of whales 
.identified and that use of the construction 
and use of the TAGS terminal is "not likely 
to adversely affect" any of these ·species 
(see Appendix H). 

5.7 OFFICE OF THE FEDERAL INSPECTOR 

Reorganization Plan No. l of 1979 
placed in Che Federal Inspector wexclusive 
responsibility for enforcement of all 
Federal statutes relevant in any manner to 
pre-construction, construction, and initial 
operation" of ANG'rS. 'l'he Federal Inspector 
and BLN are working on a Memorandum of 
Agreement (HOA) to coordinate their 
activities to ensure both agencies can carry 
out their respective roles efficiently and 
responsibly without imposing any unnecessary 
burden on Che 'l'AGS project. 

5.8 TECHNICAL CONSUL'l'A'l'ION WITH THE 
U.S. DBPARI'HENT OF 'l'RANSPOin'A'l'ION 

Conaultation with the U.S. Department of 
'l'ranaportation (DOT), 0£fice of Pipeline 
Safety (OPS) has occurred at several stages 
in the development of this Environmental 
Impact Statement (BIS). OPS is charged with 
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enforcement of 49 CFR 193, Liquefied 
Natural Gas Facilities: Federal Safety 
Standards. 'l'he Anderson Bay LNG 'l'erminal 
must comply Pd th 49 CFR 193 to obtain an 
operating permit. 'l'he FBIS incorporates 
int'o.rmation and recommendations obtained in 
consultation with OPS. As well, OPS has 
provided guidance applicable to design of 
the LNG terminal and key safety .1 tems 
addressed by 49 CPR 193. 'l'here is no 
preced~nt on how the 49 CPR regulations will 
be implemented since no LNG plant has been 
approved lUlder these 1980 requirements. 
Accordingly, special consultation was 
initiated by BLM with OPS early in the NBPA 
process to assure the FBIS reflected the 
best available lUlderstanding on how the 
Anderson Bay LNG facility for 'l'AGS would be 
approved. 

In addition to pipeline safety 
requirements, OPS assisted BLM in the 
technical evaluation of 'l'AGS insofar as its 
compatibility with 'l'APS and with ANG'I'S where 
'l'AGS would be on or adjacent: to those 
alignments. 

'l'he issues addressed by OPS with respect 
to the DBIS include the following: NBPA 
scope, implementation of 49 CFR 193, 
histor:ic environmental data for terminal 
design, distances for safety, trade-offs 
between sa:.fety and economy, and editorial 
clarifications. During the review of the 
application modifications in 1986 by YPC, 
OPS also discussed the importance of LNG 
storage tank and impolUldment design to 
project: sa:.fet:y. 'l'he issues raised by OPS 
are discussed below. 

Development of the 'l'AGS project is 
proceeding within the framework of a tiered 
approval procedure, described in sections 
l.10 and l.ll of th:J.s document. 'l'he FBIS !s 
for the first of four project approval 
phases. Formal compliance with 49 CPR 193 
will, of necessity, take place during the 
design, construction, and operating phases 
of the project. 

'l'he DBIS provided the highest historic 
water level recorded in the vicinity of 
Anderson Bay (18 ft). Referring to 
seismically induced sea wave data, this 
info.rmation was obtained from State of 
Alaska hazard maps. 'l'he ava.tlable data 
indicate that it is technically feasible to 
construct and operate a LNG plant and 
provide proper protection against a 
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seismically induced sea wave at t:he 
Anderson Bay site. 

Detailed environmental data required for 
design of the 'l'AGS project, including wind, 
rain, snow, and flood, will be collected in 
subsequent project phases, and utilized in 
accordance with 49 CPR 193. The available 
environmental data and the operating 
experiences of the TAPS oil terminal provide 
reasonable assurance that an LNG terminal 
can be built at Anderson Bag for all 
environmental conditions of concern. 

Potential thermal radiation and LNG 
vapor cloud hazard zones have been computed, 
based on the conceptual LNG terminal. The 
supplement to Appendix I, contained in t:he 
FBIS, provides supporting information for 
Appendix I of the DBIS. For the BIS 
purposes, surficient analysis has been 
conducted to provide reasonable assurance 
that the Anderson Bag site can be designed 
to 49 CPR 193 thermal radiation and vapor 
cloud hazard requirements. During terminal 
design, the hazard zone distances will be 
recomputed to reflect actual plant layout 
and plant equipment sizing in conformance 
with 49 CFR 193. 

Section 4.2.18.4.1 of the FEIS states 
the relationship between the 'l'AGS project 
and 49 CPR 193. OPS has cited that 49 CFR 
193 uses performance language to the maximum 
extent possible. Usually, there are a 
number of design alternatives available to 
achieve the performance levels required by 
49 CPR 193. such options, all of which meet 
49 CPR 193, will be subsequently evaluated 
during design phases in terms of 
reliability, sa:.fety, cost, and other factors 
to define the optimum configuration for the 
LNG terminal. 

OPS noted various sections of t:he DBIS 
where editorial changes would be helpful. 
The FBIS contains most: of the suggested 
changes. A few expanded editorial 
clarifications are provided below. 

YPC will develop the Anderson Bay LNG 
plant in accordance with the requirements of 
49 CPR 193, including applicable sections of 
NFPA S9A, Standard for the storage and 
Handling of Liquefied Natural Gas (LNG). 
over 90 percent of the LNG facilities built 
in the United States were built to NFPA 59A 
standards (prior to promulgation of 49.CFR 
193 by lX1l' in 1980). 'l'he facilities built 
in accordance with NFPA 59A have enhanced 
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the public and worker safety record. 
Further, a.round the world NPPA 59A has been 
widely used as the standard tor LNG 
facilities. These facilities have also had 
an exceptional safety record. As an 
example, the Phillips-Marathon LNG Plant at 
Kena1 has been operating continuously £or 
almost 20 yea.rs, without an incident. 

Frequently, process facilities a.re 
designed to meet more than one design 
standard. 'l'his is done by assuring that 
every section of the standards being 
utilized are met or exceeded.. At an LNG 
plant, the net effect of meeting both 49 CPR 
193 and NPPA 59A is that, in some 
situations, the minimum requirements o£ NPPA 
S9A will be exceeded. 

section 4.2.18.4.2 or the PHIS describes 
the general characteristics or LNG. LNG 
vapor at -259°P is about l.58 times as dense 
as a1r. LNG vapor, when su££iciently 
warmed, becomes lighter than a1r. 

The.DEIS incorporated language from 
previoWJ PBRC Environmental Impact 
Statements in Section 4.2.18.4.2 with regard 
to a major spill concern. 'l'he intent or 
these cites is to identify that the 
probability of occurrence of a large-scale 
fire when compar.ed to the probability of 
occurrence of a very large vapor cloud that 
travels well outside the plant and not the 
potential impact of either a tire or ignited 
vapor cloud. 

LNG storage tanks must comply with API 
620, Appendix Q, Low-pressure Storage 'l'anks 
tor Liquefied Hydrocarbon Gases, to comply 
with 49 CPR. 193, and must be tested in 
accordance with the strict standards of 49 
CPR 193. 'l'here are about 225 
double-metal-shell LNG tanks similar to 
those proposed by YPC in service, and some 
have been in service £or over 20 years. 
'l'here has not been a single LNG storage tank 
failure resulting in LNG being released into 
the a1r from tanks designed, constructed, 
and tested in accordance with API 620, 
Appendix Q. 

Many of the above storage tanks are 
equipped with electric-powered foundation 
heaters. Based on information available to 
YPC, there are no significant problems with 
foundation heaters other than in hot, damp, 
tropical environments. Foundation heater 
systems tor tanks in tropical locations have 
been replaced with minimum difricul ty. 
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Newer foundation heater designs are now 
being used in tropical locations to reduce 
the potential tor foundation heater failure. 

storage tank pressure/vacuum.relier 
design is a well-established technology. 
Over 215 LNG storage tanks or all design 
types are in successful operation around the 
world, and not a single tank has sustained 
structural damage due to pressure, vacuum, 
or roll-over conditions. 49 CPR 193 notes 
the most common method used to prevent 
roll-over conditions: wselective filling at 
the top and bottom of the tank. w 'l'ank 
pressure/vacuum relier valves will be sized 
in accordance with 49 CPR 193 during 
detailed design of the project. 

Impoundment systems will be developed in 
accordance with 49 CPR 193 during detailed 
design of the project. Several candidate 
dike side wall material systems have been 
identified in the DEIS and PEIS.. Both 
earthen dikes and rein:forced earth.dikes 
have been used extensively in the LNG 
industry. Further, both systems have been 
successfully tested tor integrity when 
exposed to unignited and ignited LNG 
spills. Other possible dike materials, 
including concrete; are noted in the DEIS 
and PHIS. Insulation and pre-stressing 
might be necessary tor concrete designs. 
'l'he diking system selected £or installation 
will be designed to prevent LNG spills 
beyond the impoundment limits. 

5.9 TECHNICAL CONSULTATION WITH 'l'HE 
U.S. ENVIRONMENTAL PRO'I'EC'l'ION AGENC': 

Coordination and consultation with 
Region 10 of the Environmental Protection 
Agency (EPA) has occurred at several steps 
in the NBPA process. As a Cooperating 
Agency under the CEO Regulations, EPA has 
ma.de technical comments on air quality, 
water quality, and wetland issues associated 
with the proposed TAGS project. However, 
the primary area of technical input to this 
PHIS is in the area of air quality 
emissions. As a result of air quality 
comments raised by BPA during the DEIS 
review process {see Comment Letter 25), 
Yukon Paci£1c Corporation arranged tor a 
detailed Nork Plan £or a Supplemental Air 
Quality Impact Analysis (Dames and Moore, 
l988a) to be submitted £or review and 
approval of BPA (EPA, l988a.). Modeling 
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results outlined in the approved Nork 
Plan, including computer data runs, were 
submitted to EPA (Dames and Moore, l988b) 
and subsequently approved (BPA, l988b). 
These technical air quality modeling results 
are reflected in this FBIS. 

5.10 INDIVIDUALS 

A detailed list of individuals who 
received the PHIS is available on 
request from Mr. Jules Tileston, BLM, Alaska 
State Office, 701 "C" Street, Box 30, 
Anchorage, Alaska 99513. 

5.11 FEIS AVAILABILITY 

Copies of the FBIS are available for 
inspection at the following locations: 

BLM.•s Alaska State Office in Anchorage; 
BLM's Support Center, Fairbanks; BLM's 
Washington, o.c. office; and at the 
USACE, Regulatory Branch, Elmendorf AFB, 
Anchorage; Economic Regulatory 
Administration, Nashington, D.C.; 
Pede:r:al Energy Regulatory Commission, 
Washington, D.c.; and 0£fice of Pipeline 
Sa:fety, Nashlngton, D.C. 
Additionally, copies will be available 
in public libraries in Anchorage, 
Fairbanks, Valdez, Juneau, Soldotna, and 
the Federal Depository Library System. 

5.12 LEVEL OF INFORMATION REQUIRED TO 
PROCESS THE ENVIRONMENTAL IMPACT 
STATEMENT AND. IF WARRANTED. ISSUE 
A GRANT OF RIGHT-OF-WAY UNDER THE 
DEPARTMENT OF THE INTERIOR 
REGULATIONS (43 CFR 2800) 

The level of information required to 
assess reasonable options and the probable 
environmental consequences thereof varies 
according to the specific decision ripe for 
action. 

CEQ Regulations (40 CFR 1502.20 and 
lSOB.28) provide a mechanism to encourage 
federal agencies to tier their evaluations 
under NEPA " • • • to eliminate repetitive 
discussions of the same issues and to focus 
on the actual issues ripe for 
decision • • • " The NEPA evaluations and 
the federal decisions associated with the 
proposed TAGS would be tiered. 
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ACEC 
ADF&G 
ANG TS 
ANILCA 
ANWR 
BCF/D 
BCV 
BIA 
BLM 
BPD 
BPH 
CEQ 
CFR 
co 
DEC 
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DNR 
DOE 
DOI 
DOT. 
DOT/PF 
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EPA 
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FERC 
FLPMA 
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FPC 
FWS 
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ACRONYMS AND ABBREVIATIONS 

Area of critical environmental concern 
Alaska Department of Fish and Game 
Alaska Natural Gas Transportation System 
Alaska National Interest Lands Conservation Act of 1980 
Arctic National Wildlife Refuge 
Billion cubic feet/day 
Banked cubic yards 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Land Management 
Barrels per day 
Barrels per hour 
Council on Environmental Quality 
Code of Federal Regulations 
Carbon monoxide 
Alaska Department of Environmental Conservation 
Draft Environmental Impact Statement 
Decibel A-weighted 
Alaska Department of Natural Resources 
Department of Energy 
U.S. Department of Interior 
U.S. Department of Transportation 
Alaska Department of Transportation and Public Facilities 
Environmental Impact Statement 
U.S. Environmental Protection Agency 
U.S. Economic Regulatory Administration 
Final Environmental Impact Statement 
Federal Energy Regulatory Commission 
Federal Land Policy and Management Act 
Fairbanks Maintenance Facility 
Fairbanks North Star Borough 
Federal Power Commission 
U.S. Fish and Wildlife Service 
Horsepower 
Degree Kelvin 
Liquefied natural gas 
Liquid petroleum gas 
Million 
Thousand cubic feet 
Mean lower low water 
National Ambient Air Quality Standards 

NEPA 
NGL 
NMFS 
N02 
NOx 
NOAA 
NPDES 
NPS 
NRHP 
NSB 
NTP 
occ 
OD 
OFI 
OIW 
PABX 
PM10 
PSD 
psi 
psig 
RMP 
ROD 
ROW 
SC ADA 
SHPO 
SIL 
so2 
SOx 
SRA 
SRS 
TAGS 
TAPS 
TCF 
TSP 
USACE 
USC 
USFS 
USGS 
VSM 
VTS 
YPC 

National Environmental Policy Act of 1969 
Natural gas liquids 
National Marine Fisheries Services 
Nitrogen dioxide 
Oxides of nitrogen 
National Oceanographic and Atmospheric Administration 
National Pollutant Discharge Elimination System 
National Park Service 
National Register of Historic Places 
North Slope Borough 
Notice to proceed 
Operations control center 
Outside diameter 
Office of Federal Inspector 
Oceanographic Institute of Washington 
Private automatic branch exchange 
Particulate matter 
Prevention of Significant Deterioration 
Pounds per square inch 
Pounds per square inch gauge 
Resource Management Plan 
Record of Decision 
Right-of-way 
Supervisory control and data acquisition 
State Historic Preservation Office 
Significant impact level 
Sulfur dioxide 
Oxides of sulfur 
State recreational area 
State recreational site 
Trans-Alaska Gas System 
TransAlaska Pipeline System 
Trillion cubic feet 
Total suspended particulates 
U.S. Army Corps of Engineers 
U.S. Code 
U.S. Forest Service 
U.S. Geological Survey 
Vertical support member 
Vessel Traffic Service 
Yukon Pacific Corporation 
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active layer 

aerie 

aggregate (concrete) 

Alaska Native 

alluvial fan 

alluvium 

ambient temperature 

anadromous 

aquifer 

archaeological 

Area of Critical 
Environmental Concern 
(ACEC) 

authorized officer 

attainment zone 

aufeis 
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The top layer of ground above the permafrost table that thaw~ each 
sunmer and refreezes each winter. 

Nest of a bird on a cliff or mountaintop; a brood of birds of prey. 

Hard, fragmentary material (usually rock) mixed with cement to make 
concrete. 

Indian, Eskimo, and Aleut, as defined in Section 3, Alaska Native Claims 
Settlement Act, December 18, 1971. 

A low, relatively flat to gently sloping deposit of alluvium shaped at 
the surface like an open fan {but actually. a segment of a cone} and laid 
down by a stream at the place where it issues from a narrow mountain 
valley on a plain or broad valley. 

Unconsolidated geologic materials deposited by the running water in 
which they were transported. 

The temperature of ~he surrounding air in which an activity takes place. 

Referring to sea-going fish which spawn in the·fresh waters of rivers 
and lakes. 

A rock formation, bed, or zone containing water that is available to 
wells. An aquifer may be referred to as a water-bearing formation or 
water-bearing bed. 

Of or pertaining to the study of prehistoric peoples--their dwellings, 
artifacts, and way of life. 

Area of national or international significance threatened by adverse 
change or reduction or loss of values unless special management 
attention is applied. ACEC status indicates public land managed to 
prevent irreparable damage to important historic, cultural, or scenic 
values; fish and wildlife resources; or other natural systems or 
processes. 

Federal employee assigned the responsibility of overseeing compliance 
with right-of-way stipulations during pipeline construction and 
operation. 

Area that meets the federal air quality standards. 

A mass of surface ice formed by successive freezing of sheets of water 
that seep from the ground, a river, or spring. 
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A-weighting 

backfill 

basin, drainage 

bathymetry 

bcf 

bedding 

bedrock 

benthic 

berm 

bifurcation 

block valve 

bog 

bolt-on weights 

borrow 

borrow sites 

breakup 

breasting dolphin 

SECTION 6.0 SUPPORT MATERIAL 

A weighting scheme applied to sound level measurements; corresponds 
approximately to human hearing sensitivity. Expressed as decibels, 
A-weighted (dBA). 

Material used to replace material removed during construction. 

The area from which all water flows to a common body {ocean, lake, or 
stream). 

Submarine topography. 

Billion cubic feet. 

Selected fill material placed under an object to provide uniform 
bearing. Stratification in sedimentary or volcanic rocks. 

Rock that has undergone no major change through the effects of 
weathering and erosion at the surface of the earth; conunonly overlain by· 
surficial material. 

Pertaining to the bottom of a body of water. 

An embankment of fill. 

Point at which a linear feature (stream, highway, etc.) divides or forks 
into two branches. 

A valve capable of completely, closing off gas flow in a pipeline. 

An acidic, mineral-deficient, peat-filled or peat-covered wetland, 
usually having vegetation of peat moss {Sphagnum spp.), sedges, heath 
shrubs, and scattered black spruce and tamarack. 

Concrete weights that are bolted in place around pipes traversing rivers 
and streams to provide negative buoyancy. 

Any earthen, granular, or rock material taken from one area for use in 
another. 

Site from which road construction materials {gravel) would be extracted. 

In general, the time or year when snow, ice, and nonpermanently frozen 
ground melt. Specifically, the ice cover on rivers thaws, i.e., the 
time when the solid sheet of ice on rivers breaks into pieces that move 
with the current. Breakup connotes the end of winter to residents of 
the North. 

A pile or other structure against which a moored ship rests. 
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cathodic protection 

cavitation 

compressor station 

construction spread 
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A method of preventing corrosion of steel pipe and components by causing 
an electrical current to flow from the soil to the pipe. 

When a pump pulls air 1nstead of liquid. 

A facility which supplies the energy to move gas in transmission lines 
or into storage by increasing the pressure. 

A portion of the pipeline system that constitutes a complete physical 
entity that can be constructed independently of any other portion of the 
pipeline system in a designated area or between two proximate 
geographical points. 

continuous permafrost The occurrence of permanently frozen ground everywhere beneath the 
exposed land surface throughout a geographic regional zone with the 
exception of widely scattered sites. such as newly deposited 
unconsolidated sediments where the climate has just begun to impose its 
influence on the ground thermal regime. 

creep 

cryogenics 

dBA 

decibel 

discontinuous 
permafrost 

ditch 

ditch plug 

drainage basin 

drumlin 

The slow, gradual, more-or-less continous, non-recoverable deformation 
sustained by ice, soil, and rock materials under gravitational body 
stresses. 

The science of low-temperature phenomena. 

A unit for measuring sound which takes into account the frequency of a 
sound as well as the intensity. See also decibel. 

A unit for measuring the relative loudness of sounds, equal 
approximately to the smallest degree of differenece of loudness 
ordinarily detectable by the human ear, the range of which includes 
about 130 decibels on a scale beginning with l for the faintest audible 
sound. 

Permafrost occurring in some areas beneath the ground surf ace throughout 
a geographic regional zone where other areas have none. 

The excavation in which a pipeline is buried. 

An impervious barrier placed across the pipeline ditch to prevent 
subsurface axial water flow in the ditch. 

A part of the surface of the Earth occupied by a drainage system which 
consists of a surface stream or a body of impounded surface water 
together with all tributary surface streams and bodies of impounded 
surface water. 

A low, rounded, elongated hill, mound, or ridge of compact till formed 
under a glacier and shaped by its flow or carved out of older drift by 
readvancing ice. 
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emergent 

endangered species 

erosion 

esker 

estuary 

fault 

fault zone 

floodplain 

f reezeup 

frost bulb 

frost heaving 

frost susceptible 

geofabric 

gravel 
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An aquatic plant with any of its parts extending above the water surface. 

, Any species in danger of extinction throughout all or a significant 
portion of its range. This definition excludes species of insects that 
the secretary of the interior department determines to be pests and 
whose protection under the Endangered Species Act of 1973 would present 
an overwhelming and overriding risk to man. 

The process whereby materials are loosened or dissolved and removed from 
a part of the Earth's surface by running water, waves, ice, and winds. 
Causes include weather, corrosion, and man's activities. 

A long, low, narrow, sinuous, steep-sided ridge or mound composed of 
irregularly stratified sand and gravel that was deposited by a 
subglacial or englacial stream. 

The seaward end or widened tidal mouth of a river valley where fresh and 
salt water mix and where tidal effects are evident. 

A surface or zone of rock fracture along which there has been movement, 
which may range from microscopic to many miles. 

A relatively long and narrow band on the surface of the earth comprising 
numerous faults and fractures expressed by a single fault or fault 
system'at depth. 

A strip of relatively smooth land bordering a stream, built of sediment 
carried by the stream and dropped in the slack water beyond the 
influence of the swiftest current. 

The time of year when temperatures generally stay below freezing long 
enough so that ice covers form on rivers. Freezup connotes the 
beginning of winter to residents of the North. 

A mass of frozen soil which often develops from temperature 
differentials, such as occurs surrounding a pipe containing gas at a 
temperature below 32°F. 

The lifting of the ground surface· caused by the freezing of internal 
moisture. 

A soil condition capable of producing frost heave from the convergence 
of freezing temperatures, available water, and certain finely-graded 
soils. 

Man-made material, usually consisting of cross-linked polymer fibers, 
generally designed to prevent fines from mixing with material supported 
or contained by the geofabric so that drainage or support of overlying 
material is not adversely affected. 

Unconsolidated deposits of rounded rock fragments larger than sand; more 
than 0.83 inch in diameter. 
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ground heaving 

ground water 

habitat 

holiday 

hydrostatic test 

ice bulb . 

ice fog 

ice-rich permafrost 

ice wedge 

icing 

impact 

infrastructure 

inversion 
(tempera tu re ) 
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Upward movement of the ground surface as a result of the formation of 
ground ice in excess of pore space. 

Water in the ground that is in the zone of saturation from which come 
wells, springs, and ground-water runoff. 

The place and its total environmental complex where a plant, animalt or 
co11111unity of organisms lives. 

A gap or defect in pipe coating. 

The application of a predetermined fluid pressure to the interior of a 
pipe to test its ability to withstand the specified test pressure over a 
prescribed time period. 

A ring of frozen soil surrounding a chilled pipeline in unfrozen ground. 

A dense foglike composition of minute ice crystals that forms because of 
temperature inversions during times when (a) temperatures are below 
-25°F*, (b) there is a source of moisture, such as cars or a power 
plant, and (c) particulates in the air form a nuclei for droplet and ice 
particle condensation. 

Perennially frozen ground that contains ice in excess of that required 
to fill pore spaces. 

A massive, generally wedge-shaped body with its apex pointing downward 
and composed of foliated or layered, vertically oriented, usually white 
ice. 

A mass of surface ice formed by successive freezing of sheets of water 
that seep from the ground, a river, or spring. River icings are formed 
from waters of the river itself building up over the existing river ice 
and sometimes extending beyond the river channel onto the floodplain. 
Ground icings are formed on the ground surface when an obstruction 
blocks normal ground-water flow. Spring icings are formed by water 
flowing from a spring. 

In this environmental statement any change in existing physical, 
biological, or cultural conditions that would ensue if the proposed gas 
pipeline system were built, operated, and abandoned. 

The basic, underlying framework or features of something. 

The condition which exists in the atmosphere when warm air is above 
cooler air. Ground-based inversions caused by radiative cooling and 
cold air drainage are common in the Arctic and sub-Arctic in winter. 

* Ice fog reportedly forming in Fairbanks at temperatures above -25°F. 
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isobath 

jeep 

lineament 

liquefied natural 
gas (LNG) 

liquid petroleum gas 

loess 

mass wasting; 
mass movement 

mineral deposit 

moraine 

muskeg 

natural gas liquids 

overburden 

particulate 
matter {PM10 ) 

pennafrost 

pinch point 

pingo 

ponding 
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A line on a map or chart that connects points of equal water depth. 

A machine for detecting gaps or defects in pipe coating. 

A linear topographic feature of regional extent that is believed to reflect 
crustal structure. 

A clear, flammable liquid principally composed of methane. Natural gas 
must be cooled to -259° to produce LNG, and its volume occupies 1/600 of the 
volume of gas. 

Primarily the propane, butane, and pentane fractions of the natural gas liquids. 

A widespread, homogeneous, commonly nonstratified, unconsolidated, but slightly 
coherent deposit generally laid down by the wind, and consisting predominantly 
of silt with subordinate grain sizes ranging from clay to fine sand. 

Movement of ma.terial down a slope by the force of gravity. 

A naturally occurring concentration of potentially valuable minerals or rocks; 
need not be economically minable under current economic conditions. 

A mound, ridge, or other distinct accumulation of generally unsorted, 
unstratified gl acia 1 drift deposited chiefly by direct action of glacier ice in 
a variety of topographic landforms that are independent of control by the 
surface on which the drift lies. 

A bog, usually a sphagnum bog frequently with tussocks of deep accumulation of 
organic material, growing in wet, poorly drained, boreal regions, often areas 
of pennafrost. 

A group of hydrocarbons that occur naturally in gaseous form or in solution 
with oil in reservoir. 

Barren rock material, usually unconsolidated and often overlying a deposit of 
useful materials so it must be removed prior to mining. 

Minute separate particles in which air pollution are airborne. (PM1 0·refers 
to particles with an aeredynamic diameter less than or equal to a nominal 10 
micrometers as measured by a reference method based upon Appendix J, 40 CFR 60.) 

Soil, rock, or any other earth material whose temperature remains below 32°F 
(0°C) continuously for two or more years. 

A narrow area where construction 1s limited. 

A conical, more-or-less asymmetrical mound or hill with a circular ~r oval 
base, a commonly fissured summit, and a core of massive ground ice covered with 
soil and vegetation. Occurs in the continuous and discontinuous permafrost 
zones and exists for at least two winters. 

Fanning ponds by the blocking of natural drainage courses. 
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population 

proven reserves 

Prevention of 
Significant 
Deterioration (PSD) 

rap tor 

Reach 

reserves 

riparian 

riprap 

route 

salmonid 

scour 

seiche 

significant impact 
1 evel (SIL) 

slash 

slump 

snow/road pad 

soil liquefaction 

solifluction 
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The total individuals of a species or of a mixture of species in an area. 

Mineral reserves, especially of crude oil, natural gas liquids, and natural 
gas 1 for which reliable quantity and quality estimates have been made. 

A set of EPA regulations at 40 CFR 51, Subpart I, Paragraph 51.116 which 
outlines air quality emission discharge permitting requirements for new and for 
modified sources located in areas which attain NAAQS in order to prevent 
significant deterioration of the ambient air. 

Bird of prey, e.g., falcon, hawk, eagle. 

The length of a stream channel uniform with respect to discharge, depth, areas 
and slope. 

Identified deposits known to be recoverable with current technology under 
present economic conditions. 

Situated on or pertaining to the bank of a river, stream, or other body of water. 
Often used to describe plants of all types that grow near bodies of water. 

Blocks of rock, connnonly of irregular shape, used to buttress parts of 
streambanks, shorelines, and artificial embankments against erosion. 

The path of the proposed ·pipeline. 

A fish of the salmon family (Salmonidae) 1 including salmon, trout, char, and 
whitefish. 

Erosion, especially by moving ice or water. 

A free-or standing-wave oscillation of the surface water of an enclosed or 
semienclosed body of water that varies in duration and height and can be caused 
by changes in atmospheric pressure, wind, tidal current, and earthquakes. 

Ambient air concentration of criteria pollutants contributed by a proposed 
source above which the source is considered to contribute significantly to NAAQS. 

Tree limbs and brush debris cut down to clear a right-of-way. 

A mass of earth material that has moved down a slope. 

A temporary access road or activity area constructed by leveling and packing 
snow to the required depth and density to support traffic or other human 
endeavor. 

A situation in which soil strength is greatly reduced because of excessive pore 
water pressure buildup, especially in saturated sandy soils that are subject to 
compaction and remolding triggered by earthquake vibrations. 

The process of slow, gravitational, downslope movement of saturated, nonfrozen 
earth material behaving apparently as a viscous mass over a surface of' frozen 
material. 
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sound attenuation A reduction in sound level. 

spoil Any earth or rock material that has been excavated. 

subsistence uses The customary and traditional uses by rural Alaska residents of wild, 
renewable resources for direct personal or family consumption as food, 
shelter, fuel, clothing, tools, or transportation; for the making and 
selling of handicraft articles out of nonedible byproducts of fish and 
wildlife resources taken for personal or family consumption; for barter, 
or sharing for personal or family consµmption; an~ for customary trade. 

suprapermafrost layer The layer of ground above the permafrost, consisting of the active layer 
and, wherever present, taliks. 

taiga The boreal forest of coniferous, mostly evergreen, needle-leaved trees. 

talus Rock fragments of any size and shape lying at the base of the cliff or 
very steep slope from which they were derived. Movement of fragments is 
by gravity. 

terrestrial Consisting of or pertaining to the land. 

thaw-stable Frozen soils that upon thawing do not show loss of strength below normal 
long-time thawed values, nor produce detrimental settlement. 

thaw-unstable Frozen soils that upon thawing show significant loss of stre~gth below 
nonnal long-time thawed values and/or significant settlement as a direct 
result of the meeting of the excess ice in the soil. 

thermokarst The irregular topography resulting from differential thaw settlement or 
caving of the ground because of the melting of ground ice in 
thaw-unstable permafrost. 

threatened species Any species likely to become endangered within the foreseeable future 
throughout all or a significant part of its range. 

Title XI Part of the Alaska National Interest Lands Conservation Act (ANILCA) of 
1980 that provides a mechanism for the secretary of the interior 
department to grant access through certain reserved lands in Alaska. 

tsunami A sea wave caused by submarine seismic or volcanic activity. Though 
totally unrelated to tides, it is frequently called a "tidal wave. 11 

tundra A treeless, level or gently undulating plain characteristic of arctic 
and subarctic regions. It usually has a marshy surface which supports a 
growth of mosses, lichens, grasses and sedges, and dwarf shrubs 
underlain by a dark, mucky soil and permafrost. 

unconsolidated A sediment whose particles are not cemented together. 
material 

ungulate 

water table 

Hoofed mammal, such as caribou, deer, and moose. 

The up~er surface of a zone of saturation. No water table exists where 
that surface is formed by an impermeable body. 
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wetlands 

wilderness 

working land 

work pad 

zooplankton 
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Those areas that are inundated or saturated by surface or ground water 
at a frequency and duration sufficient to support a prevalence of 
vegetation, typically adapted for life in saturated soil conditions. 

An uncultivated, uninhabited, and usually roadless area set aside for 
preservation of natural conditions according to Section 2(c) of the 
Wilderness Act of 1964. 

The area along side a pipeline right-of-way used for most activities. 

A longitudinal gravel pad used to support construction equipment during 
installation of the pipeline and for access to areas during the pipeline 
construction period. 

Passively drifting to weakly swimming, mainly microscopic animals of 
marine and fresh waters. 
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SECTION 7.0 DEIS REVIEW 

7.1 INTRODUCTION 

Throughout the preparation of the 
Trans-Alaska Gas System Project EIS, the BLM 
and USACE {joint federal lead agencies}, 
conununicated with and received input from 
many federal, state, and local agencies, 
elected representatives, environmental and 
citizens organizations, industries, and 
individuals. Many of these individuals and 
organizations who were contacted 
participated in the public scoping meetings 
that were held at the following six 
locations in Alaska: 

North Slope Borough Assembly Room, 
Barrow, December 8, 1986 

Glennallen High School, 
Glennallen, December 10, 1986 

Valdez City Hall Council Chambers,· 
Valdez, December 11, 1986 

Peninsula Borough Assembly Room, 
Soldotna, December 12, 1986 

SLM Anchorage District Office, 
Anchorage, December 13, 1986 

Approximately 500 copies of the DEIS 
were distributed by mail to various 
organizations, govennent agencies, and 
individuals including the Alaska delegation 
to Congress and state legislators. 
Supplemental distribution was made to the 
Federal Depository Library System through 
the Government Printing Office. During the 
public review period, which ended on 
November 20, 1987, eight formal public 
hearings were conducted in Alaska to solicit 
cormnents on the DEIS and the ANILCA 810 
finding on subsistance. These hearings were 
held in the following locations: 

Peninsula Borough Assembly Room, 
Soldotna, October 23, 1987 
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Anchorage Museum of History and Art, 
Anchorage, October 23, 1987 

Valdez City Hall Council Chambers, 
Valdez, October 26, 1987 

Glennallen High School, 
Glennallen, October 27, 1987* 

Hutchinson Career Center, 
Fairbanks, October 28, 1987 

North Slope Borough Assembly Room, 
Barrow, October 29, 1987 

Stevens Village Community Center, 
Stevens Village, October 30, 1987* 

Coldfoot Services, 
Coldfoot, October 30, 1987* 

* Subsistence hearings. 

7.2 PUBLIC HEARING DISCUSSION 

A list of persons presenting oral 
conments at the public hearing is presented 
in Table 7.2-l. Although the primary focus 
of these public hearings was the DEIS, as 
required by NEPA for the TAGS project, the 
hearings at Glennallen, Stevens Village and 
Coldfoot were the locations for the 
subsistence hearings required by Section 
810, Alaska National Interest Lands 
Conservation Act. 

The public hearing comments are 
sununarized and responded to in the FEIS 
Subsection 7.4. The full public hearing 
transcripts have not been reprinted in the 
FEIS because they are a part of the public 
record. Copies of the full hearing 
transcripts are available for public review 
at the following locations: 



7.2-1 List of Persons Presenting Oral Comments at the Public Hearings 

Location 

Soldotna 

Anchorage 

Valdez 

Glennallen 

Fairbanks 

Barrow 

Testimony at Public Hearings 

October 23, 1987. No testimony was presented. 

October 24, 1987. Mr. Clayton Morteboy (citizen) 

October 26, 1987. Mrs. Nancy Lethcoe (citizen) 
Mr •. David Hammock (local agency) 

October 27, 1987. Mr. Nick Zorbinis (citizen) 

.October 28, 1987. Mr. David Lacey (citizen) 
Mr. Thanas Duncan (local agency) 
Ms. Eva Heffle (citizen) 
Mr. Oscar Frank (citizen) 
Mr. Kelly McMullen (local agency) 

October 29, 1987 Mr. Benjamin P. Nageak (local 
agency) 

Stevens Village October 30, 1987. Mr. David Lacey (citizen) 

Coldf oot 

Mr. Robert Joseph (citizen) 
Mr. Stevens (citizen) 
Unidentified Speaker 1 (citizen) 
Unidentified Speaker 2 (citizen) 
Unidentified Speaker 3 (citizen) 
Mr. Sam Pitka (citizen) 

October. 30, 1987. Mr. Woodward (citizen) 
Mr. Jack Reakoff (citizen) 
Mr. Paul Dionne (citizen) 
Mr. David Lacey (citizen) 
Mr. Dick Mackey (citizen) 
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BLM State Office, Branch of Pipeline 
Monitoring, Anchorage, Alaska 

u.s. Al"ll\Y Corps of Engineers, Alaska 
District Office, Anchorage, Alaska 

The public hearing coirments provided on 
the left side of each page are su11111aries of 
the official transcripts for each hearing. 
Responses to each corrment are provided to 
the right side of each page. Special 
corrections or modifications to the DEIS, 
made in response to co11111ents, can be 
identified in the body of the FEIS in italic 
print. 

7.3 COMMENT LETTER DISCUSSION 

The BLM and USACE received 29 letters of 
co11111entary during the public review period 
on the DEIS for the proposed TAGS project. 
All letters of comment were reviewed and are 
reprinted·in this Subsection 7.5. All 
substantive comments are identified by the 
co11111ent number and have received a 
response. In addition to BLM and USACE, 
other cooperating agencies assisted in the 
preparation of responses to co11111ents 
received on the DEIS where their authoirty 
or jurisdiction was involved, i.e., ERA, 
Lower 48 states impacts and use of gas; DOT, 
matters involving LNG safety as per 49 CFR 
193; and the State of Alaska, for such 
issues as subsistence, fisheries, 
recreational areas and operational 
characteristics of the Prudhoe Bay Field. 
Frequently DEIS subsections are modified-to 
reflect the co11111ent and response and can be 
found in the body of the FEIS in italic 
print. Individual substantive co11111ents 
within each letter and the corresponding 
responses accompanying these co11111ents are 
assigned the same reference number. Letters 
that did not address the environmental 
issues were acknowledged. 
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7.3-1 List of Written Comments Received During the Public Comment Period 

Reference 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Source of Letter 

Department of Transportation, United States Coast Guard, 
Juneau, Alaska (Federal agency) 

Unified Fairbanks (organization) 

Donald c. Chesebro, Box 972, Valdez, Alaska (citizen) 

J.B. Jacks, S. 10 W 31357 Irwin Court, Wales, Wisconsin 
(citizen) 

Greater Fairbanks Chamber of Commerce, P.O. Box 74446, 
Fairbanks, Alaska (organization) 

National Parks and Conservation Association, Washington, 
D.C. (organization) 

United States Department of the Interior, Minerals 
Management Services, 949 E. 36th Ave., Rm. 110, Anchorage, 
Alaska (Federal agency) . 

Department of the Air Force, Regional Civil Engineer, 
Western Region (AFESC), 630 Sansome St., Rm. 1316, San 
Francisco, California (Federal agency) 

Dinyee, P.O. Box 1372, Fairbanks, Alaska (organization) 

Alyeska Pipeline, 1835 S. Bragaw St., Anchorage, Alaska 
(business) 

United States Department of the Interior, National Park 
Service, 2525 Gambell St., Rm. 107, Anchorage, Alaska 
(Federal agency) 

Northwest Alaskan Pipeline Company, 3111 C Street, Ste. 
200, .Anchorage, Alaska (business) 

Fairbanks North.Star Borough, P.O. Box 1267, Fairbanks, 
Alaska (local agency) 

United States Department of Commerce, National Oceanic and 
Atlll)spheric Administration, P.O. Box 21668, Juneau, Alaska 
(Federal agency) 

Sierra Club, 241 E. Fifth Ave., Ste. 205, Anchorage, Alaska 
(organization) 
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(Contd) 

Number 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

Source of Letter 

ARCO Alaska, Inc., P.O. Box 100360, Anchorage, Alaska 
(business) 

Tanana Chiefs Conference, Inc., 201 First Ave., 
Fairbanks, Alaska (organization) 

Federal Energy Regulatory Commission, Washington 
(Federal agency) 

The Wilderness Society, 519 West 8th Ave., Ste. 205, 
Anchorage, Alaska (organization) 

Jerry Mccutcheon, 8541 East 4th Ave., Apt. B, 
Anchorage, Alaska (citizen) 

McHenry & Staffier, P.C., 1300 19th St. N.W., 
Washington, D.C. (business) 

State of Alaska, Department of Natural Resources, 4420 
Airport Way, Fairbanks, Alaska (State agency) 

United States Department of the Interior, Fish and 
Wildlife Service, 1011 E. Tudor Road, Anchorage, 
Alaska (Federal agency) 

Office of the Federal Inspector, Alaska Natural Gas 
Transportation System, 1000 Independence Ave. S.W., 
Washington, D.C. (Federal agency) 

U.S. Environmental Protection Agency, Region 10, 1200 
Sixth Ave., Seattle, Washington (Federal agency) 

Department of Energy, Washington, O.C. (Federal agency) 

United States Department of the Interior, Geological 
Survey, 4200 University Drive, Anchorage, Alaska 
(Federal agency) 

State of Alaska, Department of Natural Resources, 4420 
Airport Drive, Fairbanks, Alaska (State agency) 

United States Department of Commerce, National Oceanic 
and Atrrospheric Administration, Washington, D.C. 
(Federal agency) 
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PUBLIC HEARING 
COMMENT PH1 

October 23, 1987 - Soldotna 

PH! No testimony presented. 

RESPONSE 
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PUBLIC HEARING 
COMMENT PH2 

October 24, 1987 - Anchorage 

Mr. Clayton N. Morteboy 

PH2-l How far would TAGS be from the oil pipeline because of safety and 
envirormental problems, especially through swamp areas? 

PH2-2 The oil pipeline 1 s pipe was macte in Japan, and my concern is would it 
be possible that pipe could be made in the Uiited States? 

PH2-3 Could the gas line be used by the people of the State of Alaska 
before this gas could be exported out of Alaska to Korea, Japan, China? Is 
it possible that the in-state users would have first priority on this gas 
and not be charged extra for the gas? 

PH2-1 

PH2-2 

PH2-3 

RESPONSE 

As stated in the Subsection 1.5 and throughout the EIS, the TAGS pipeline 
alignment would be generally within the existing utility corridor normally no 
closer than 200 feet from the TAPS or authorized ANGTS. 

No conmitments have been made for pipe at this time. As stated in the EIS, VPC 
would provide detailed pipe specification to potential suppliers both domestic 
and foreign. General pipe specifications are identified in Subsection 2.2.1.2. 

At the present time, the ANGTS project has stated that a natural gas takeoff 
valve would be placed in Fairbanks for city-wide use. Therefore, if ANGTS is 
constructed before TAGS then a gas tap would be already available to the city. 
In the event that ANGTS is not constructed before TAGS, then the TAGS project 
would provide a gas tap 1n the Fairbanks area. 

The State Right-of-Way· Leasing Act, AS 38.36 et seq .• requires TAGS to provide 
connections, as determined by. the Alaska Publlc Utilities Commission under AS 
4206.340, for persons contracting for wholesale purchases of natural gas when 
required by tne public interest. Further, the State of Alaska can require 
connections anywhere along a pipeline if it is deemed necessary to transport 
roya 1 ty natural gas taken in kind. 

The Alaska Public Utilities Commission can require that during construction of a 
pipeline appropriate hardware be installed for future connections. The 
Commissioner of the Department of Natural Resources, local governments, 
individuals or corporations may request such special connections. The cost for 
connections or special hardware for future connections, are borne first by the 
State, which is then reimbursed by the municipality, individual or company 
utilizing the connections. Tile applicant is required to comply with state law 
with regard to gas takeoff connections and interconnections. 

Insofar as "pricing" of gas transported through the Trans-Alaska Gas System, the 
pipeline would be operated as a common carrier pipeline pursuant to AS 38.35. As 
such, any intrastate sales would be at a rate approved by the Alaska Public 
Utilities Commission. Pipeline rates would be determined using a rate ba·se 
methodology, and, obviously, cannot be calculated until after the pipeline is 
completed. However, provisions of the Alaska Public Utilites Act will insure 
ample public participation in setting that rate. 
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PUBLIC HEARING 
COMMENT PH3 

October 26, 1987 - Valdez 

Mrs. Nancy Lethcoe 

PH3-l Is there any reason to proceed beyond this stage with the TAGS 
project? · 

PH3-2 I have sane serious reservations about the tiered approach,. since you 
asked for feedback on that. It is very difficult to give an informed 
opinion when the data is lacking an design specifications, the exact data on 
emissions aren't available, and the scientific dacunentation on the actual 
LNG plant and on it• s socioeconomic infract is woefully lacking. (Major 
decisions haven't been made yet.) 

PH3-3 The DEIS contain inaccuracies and statements that are very general. 
For example, en page 1·5, it states, "!Vi airport located approximately 
7.5 miles northeast of the site is serviced by several major airlines. n The 
EIS would have been lll.lch more useful as a planning document if accurate, 
specific statements had been made instead of loose generalities that are 
false. The EIS is fraught with statements like that, and I don't think it's 
of any use to go through and point every single one of them out because it 
would mean reading virtually every paragraph in the document. The informa
tion is incomplete and difficult to find. 

PH3-4 I at tended the scoping process, so I was very interested in how input 
that came to you through the scoping process was incorporated into the Draft 
EIS. The Valdez-area scoping was in ~pendix A, on page A-3, arrl it is 
divided jown to seven remarks. I believe there were somewhat more than 
seven remarks made during the scoping process in Valdez, but the general 
outline seems to be pretty rruch as I remember it. There is then a treatment 
of remarks number given. A two means that it will be treated in the EIS. 
There is no reference to a page nunber in the DEIS that can be related to 
scoping issues. 

PH3-5 Anderson Bay is a traditional anchorage for ooaters. It is an 
extremely important anchorage during adverse weather conditions arrl icing 
conditions, for small boaters who may hole t..p in there rather than risk 
coming in to Valdez arrl icing up badly in the wintertime. This was raised 
during the scoping process. There is a two, ilq:Jlying that this discussed in 
the DEIS. I find no discussion of it anywhere in the DEIS. 

PH3-6 I would like to recomnend that consideration t:e given to placing a 
mooring buoy some place in the lower part of Port Valdez that could be used 
by small boaters In the wintertime or other times of the year when they 

·can't make it into Valdez. This is a serious safety problem that should be 
addressed and mitigation measures proposed for it. 

PH3-1 

PH3-2 

PH3-3 

PH3-4 

PH3-5 

PH3-6 

RESPONSE 

The TAGS project is a tiered decision process with each succeeding stage 
requiring more detailed engineering information. The initial question addressed 
in this EIS is what are the anticipated effects if the TAGS project is 
authorized. 

The EIS process is one of the initial steps for any major project. It is a 
necessary process to solicit public input on a project which has been identified 
as a major federal action which could significantly affect the quality of the 
human environment. Once the EIS process has been completed, the project 
propQnent would proceed into the more detail planning and design phases of the 
project as sumarhed in Figure 1.1-1 and in Subsection 1.10. 

As stated by the Council on Environmental Quality (CEQ, 1977) to the President on 
the environmental impacts of proposed Alaska Gas Transportation Corridor, "the 
sufficiency of any environmental impact statement is necessarily tied to the 
nature and scope of the federal action concerned ••• for this limited purpose that 
is considered here--not their sufficiency for detennining precise alignments, 
facility locations and other site-specific data." (p. 14). 

CEQ ( 1977) further states that "federal agencies may not bypass further 
environmenta 1 analysis of the authorized system simply because broad program 
statements have been prepared and found sufficient under NEPA. Rather, they must 
weigh important environment a 1 concerns at a 11 subsequent stages ••• to ensure .•• 
environmental policy receives ••. attention on the ground in Alaska." (p. 19) 

As discussed in the EIS, detailed design specifications would be developed in 
later project phases. The tiered approach is the only practical approach to 
evaluate the viability of a major project such as TAGS, the EIS is the first 
opportunity for major projects to identify potential environmental concerns. 

The OEIS was reveiwed for the types of inaccuracies that were identified, 
however, since the EIS process is part of a tiered process many of the statements 
remain general. Specifics were incorporated when possible. The FEIS has 
incorported the noted revision. 

As stated in Subsection 5.2 and in Appendix A, the issues raised during scoping 
were identified in that appendix and would be treated in the EIS. The issues 
identified as a Ktwo" were considered in the DEIS. No specific reference was 
cited for the treatment of them as scoping issues. 

As stated in Subsections 4.2.3.1 and 4.2.15.6 of the DEIS, most recreation in the 
Valdez area centers around fishing, sightseeing, boating and hunting. Specific 
reference to Anderson Bay is that access to the shoreline would be prohibited due 
to the buffer zone. Figure 2.2.1-6 has been revised to show there would be 
opportunity for adverse weather anchorage at Anderson Bay. The specifics of how 
emergency or other mooring for small boats at Anderson Bay would be developed as 
part of the LNG and marine tenninal designs. 

At the present time, the preliminary design for the LNG p 1 ant site and marine 
tenninal would not preclude the safe harbor anchorages in Anderson Bay. 
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PUBLIC HEARING 
COMMENT PH3 

(Contd) 

PH3-7 The other issues that were raised during scoping were concern for the 
historical resources at Anderson Bay, the Goat Trail, and historical inl:>or
tance of Keystone Canyon. 

PH3-8 Tourism is an important part of the Valdez econany, no concrete 
information was presented that I could fird in the document as to what was 
going to be lost, what was going to be saved. and what the company might do 
to mitigate these impacts, such as the possible loss of the Goat Trail. 

PH3-9 When people do an EIS on a coamunity, they should come ard spend some 
time in the ccmmunity and make a serious effort to understand what's impor
tant to us here, what will have an il!flact on us, and what we may hope for in 
terms of• trying to mitigate these impacts. 

PHJ-10 Tourism is an ·illflortant part of the econany. It is of course not 
the only part of the econcmy. But it would have been nice in the Draft EIS 
if some knowledge of the importance of tourism to this coamunity had been 
made. For example, on page 1~5, it says, "Valdez is both a fishing and an 
industrial coamunit 1." There is no mention of tourism. There is no mention 
of cruise ships, ttiere is no mention of tour boats, there is no mention of 
campgrounds, there is no mention of hikings, there is no mention of the 
restaurants, gift shops, and the large number of people who make all or a 
portion of their income from tourism. Before a Final EIS is done, I would 
really appreciate if the preparer of the EIS comes down and looks at tourism · 
in the Valdez co11mU11ity, asks such basic questions as what really would be 
the impact qf bringing, and again !t's hard to tell from the DEIS, whether 
it's 750 people a year for five years in t?ere, or 1500 people for two years 
and 750 people for three years. Where are they going to stay? Are they 
going to be in the campgrounds all sU1111er long? If they are in the carrc:>
grounds all sUTimer long, where are the peaple wtll are the highway traffic 
for the tour boats going to stay? And quoting the loose statement in the 
DEIS to the effect that the effect that the increased number of peaple 
working in Valdez will enhance the recreation and tourism. Ir they are 
taking the spaces in the hotels and the spaces in the ca11pgrounds where 
tourists would come to stay and go out to Colunbia Glacier, to Shot..p Bay, or 
pn a fishing trip. There could be a serious adverse impact on tourism 
here. It is i11portant that these questions are looked at before you get too 

. iwch farther down the line. 

PHJ-11 Another area that I found somewhat disappointing was in air QJal
ity. As people in a tourism related cOl!llWnity, people do not pay to come up 
and look at air pollution. If they find out that they have a chance to look 
at a lot of air pollution, it really doesn't enhance our opportunities for 
getting them to come to Valdez. Air pollution as a health hazard should be 
considered. I see no discussion of the negative impact of the visual 
detraction of air pollution on the tourism industry. What is being emitted, 
how lll.lch is being emitted, and what would be the impact on what is already 

PH3-7 

PH3-8 

PH3-9 

RESPONSE 

These resources are discussed in Subsection 3.2.15. l and the impacts during 
construction are identified in Subsection 4 .2 .15. l. 

We agree that tourism is a significant economic resource for the City of Valdez. 
Valdez is graced with many natural wonders within easy reach of the tourists. 
The DEIS discussed tourism in Subsections 3.2.5 and 3.2.15 and potential impacts 
in Subsection 4.2.5 and 4.2.15. 

The discussion of env1ron111ental effects for Valdez identifies that there would be 
competition for available hotel rooms, apartments. houses, trailers and camping 
spaces during the several years of construction of the LNG terminal. This in 
lieu of the fact that YPC would have a construction camp at Anderson Bay. As 
identified both during the scoping meetings and at the public hearings, during 
the peak. of the sun•11er tourist season in 1986 and 1987 hotel rooms were in short 
supply or not available, this impact would be present during the construction of 
the LNG plant and marine terminal. 

We do not think. that there would be anything lost, some tourists, who don't have 
reservations would be upset if they could not find hotel or camping space. There 
would be no loss to the natural beauty of Keystone Canyon or the goat trail. The 
LNG tenujnal and the marine teminal would most likely become another tourtst 
attraction as the Alyeska Marine Tenninal has become as referenced fn the 
Industrial Siting Evaluation. 1987. 

Since pipeline construction would be limited to the Richardson Highway area fn 
the Kefstone Canyon, no impact would result to the Goat Trail or to any of the 
natura wonders of the canyon. Except for the two river crossings adjacent to 
the existfng bridges, the pipeline would be placed in the ditch adjacent to the 
highway. The only impact to tourism in Keystone Canyon would be the potential 
for traffic delays. ADOT/PF and YPC, along with input from local offidal s, 
especially those involved with the tourist industry, would develop a program to 
restrict road closures to a minimum, especially during the surm1er early morning 
and late afternoon peak traffic periods. 

The DEIS identifies environmental impacts and other discussf.ons for the Valdez 
area throughout the document. These discussions incorporate infonnation from 
various published, unpublished and personal communication sources . 

The staff that prepared the EIS are indeed familiar with the Valdez area, but the 
purpose of the EIS is to be a generic document as identified in Co11111ent PH3-3, 
and not a focused document on any specific area along the approximately 800 mile 
route. 

PHJ-10 We fully concur with the statement that tourism is an important part of the 
Valdez economy. Subsections 3.2.2. 3.2.5, 3.2.15. 4.2.2, 4.2.5 and 4.2.15 have 
been revised accordingly. Subsection 3.2.15.1 identifies the various types of 
activities raised in this conment. 

PH3-ll The LNG plant would not produce air pollution that would in any way discolor the 
sky. As identified in Subsection 4.2.6.3.2, all air emissions would not be 
within all standards. 
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COMMENT PH3 

(Contd) 

available, was not contained in the DEIS. This may be because you are not 
yet at the design stage. It would be good to have the data now, before a 
decision ls made on an envirorvnental impact statement. For example, page 
3-23, "Alyeska Marine Terminal facilities were designed to meet national 
primary air quality standards aro our State of Alaska emission standards." 
That is eight years out of date. Alyeska has changed its operation. We 
have cruise ships coming in here that put air pollutants in the air. A lot 
of things have changed. There should be some monitoring being done by Yukon 
Pacific to see what the actual conditioos are aro what their impact is going 
to be. 

PHJ-12 Mitigating efforts identified, page 2-57, state that sludges and 
sk.imnings from tt"e oil-water separators would be incinerated in an approved 
incinerator. P.n approved incinerator may not be the best technologically 
available one. Tte approved technology may be well below the best available 
standards that can be met. 

PH3-1J The ballast water, page 2-57, as I understaro it, would be in 
separate cooipartments, separated from the LNG tanks. When LNG tankers 
return from the Orient they will pick up ballast water at a harbor in the 
Orient, proceed out into the north Pacific, empty the ballast water in the 
north Pacific, take on new ballast water in the north Pacific, aro proceed 
into Port Valdez. Could ships arrive in Prince William Sound with ballast 
water picked up in Tokyo harbor, which would have pollutants far worse than 
anything that we have here? I have not found, ard maybe I just overlooked 
it, that there is no testing facility of the ballast water that these 
tankers would be bringing into the LNG terminal. And I would hope that 
there would be testing to determine that exchange of ballast water occurred 
at sea. I think we' re just asking for trouble to allow tankers to cooe and 
unload ballast water here without first testing what it is that they are 
unloading. 

PH3-14 In the final EIS, more specific statements should be used to replace 
generalities, ard more attention should be paid to when, if not at this 
point, in the process there is going to be a real discussion of mitigation 
measures. 

Mr. David Harrmock 

PH3-15 The Convention and Visitors Bureau feels that what the tourism 
industry has to sell in Valdez is our environment. Assuming that the proj
ect proceeds with full environmental safeguards aro meets the approvals ard 
requirements of your agencies, we see no basic ccnflict with the proposed 
development and our long-term tourism prospects. As a matter of fact, 
tourism has been enhanced in Valdez by the presence of the Valdez facility 
of Alyeska Pipeline Service Coapany. Similarly, in the long term, we see no 
basic cmflict, again assuming environmental safeguards are met with the 

RESPONSE 

PH3-ll The Table 4.2.6-4 of the DEIS contained preliminary estimates of emission data 
for the LNG process. More recent calculations for the emission rates can be 
found 1n the FEIS in Table 4.2.6-4. 

We agree that there has been an increase in the types and amounts of emissions 1 n 
the Valdez environs as a result of construction and operatfon of the Alyeska 
Facilities and the Cfty of Valdez's desire to encourage further industrial 
development, and expansion of the tourism industry and fishing operations. 

YPC would comply with accepted PSD pennit requirements to perform air quality 
monitoring. 

PHJ-12 This is a matter of semantics, YPC would be required to comply with approved ADEC 
requirements for incineration which could involve the best available control 
technology (IJACT) requirements. BACT would also be used with other TAGS 
facilities at Anderson Bay. 

PHJ-13 All ships would be directed to exchange ballast water once out at sea. The ships 
log could be used to verify that such operations occurred and each ballast tank 
was exchanged . 

PHJ-14 The TAGS project is not yet at the stage where such details are acceptable for 
the FEIS. This fnfonnatfon is more appropriate for detailed design review, site 
speciftc pennit applications, submission of comprehensive plans to be reviewed by 
BLM and other federal and state agencies, and for notices to proceed. 

PH3-15 The EIS identifies the Valdez area as truly unique and one which should be 
safeguarded. We also concur with the tenor of the comment that impacts to 
traffic must be mitigated. As previously indicated, YPC would coordinate with 
appropriate officials to ensure minimal impacts to the Valdez tourist industry 
during the summer peak season • 
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(Contd) 

two: tourism development, ard the TAGS system develoµnent. Our concerns 
really are directed at the construction period impact. The Prince William 
Sound Tourism Coalition was just formed to begin to market this area as a 
tour destination. And Valdez is a key gateway in that area. The biggest 
concem we have is that constru::tion in the Keystone Canyon area and any 
situation where the proposed TAGS route would interact with the highway 
system so that it is compatible with the traffic demands that the tourism 
industry requires. Between the 15th of May ard the 15th of September, there 
are daily motor coach operations in and out of Valdez that connect with 
marine operations. Most of the traffic is concentrated in two windows 
throughout the day. We feel it would be possible to develop a scherule that 
meets the needs of the major tour operators, and yet allows adequate time 
for the construction to proceed in the Keystone Canyon. But we think there 
should be a requirement that coordination be made with these tour operat9rs • 

. , 
PH3-16 The independent travelers in rocitor homes or RVs must also be accom
modated. It is. inportant that wring the construction period along the 
highway or in the Canyon, that right-of-way passages be maintained, not only 
adequate for motor coaches, which can handle pretty rough roads, but the RVs 
ard motor homes that are used by the independent travelers as well. So, 
specifically, in order to maintain our connection with the marine-highway 
systan, and with the day boats, or boats that travel daily back and forth 
from Whittier to Prince William Sound, we need to make sure Keystone Canyon 
stays open daily so that the daily schecl.Jle in that peak summer period would 
be maintained for tourism operations. 

PHJ-17 Highway closure information and schecl.Jles should be available at 
such junctions as Tok and Glennallen to reassure travelers that the roads 
will be opened and they can make it into Valdez despite any rumors to the 
contrary. 

PHJ-18 We do share her concern about Anderson Bay. We're just curious if 
there is going to be any impact. We'd like saneone to think about it. 

PH3-19 Could the traffic flow within Port Valdez, during the construction 
of the marine terminal proposed by the TAGS project, be impacted? From the 
middle of May to the middle of September, there are as many as four or five 
ooats, 60 to 120 feet in length, carrying passengers from Valdez to Whittier 
past Columbia Glacier. We also have fishing charters are private sport 
fishing. We 1 re going from about 40 sailings to almost 50. We anticipate a 
15 to 25 percent increase in sailings in Valdez every year for the next 
three to five years. 

PH3-20 There's increasing demand, because of our su::::cess in developing the 
tourism potential, for access to the same transportation corridor. Our 
concern at the Bureau is that tourism needs be taken into consideration as 
an economic environnental impact. In conclusion, we feel that the long-term 
prospect of the TAGS project does not interfere with the long-term prospect 
of tourism; as long as the environnental safeguards are adequate. 

RESPONSE 

PH3-16 In response to Comment PH3-B, it is indicated that YPC would coordinate with 
ADOT /PF and local authorities to limit road closures to a minimum. 

PH3-17 Comment noted. 

PH3- l8 See response to pub 1 ic hearing Comment PH3-5. 

PH3-l9 Although there would be increased shipments of cargo into Valdez Arm during the 
several year construction period for the LNG plant and mariner terminal at 
Anderson Bay, the.USCG has stated that the VTS system in place for ships entering 
Valdez Arm could handle a much greater volume of traffic than is presently 
entering Port Valdez. Other than the present restriction of one way traffic 
through Valdez Narrows, no disruphon to ship transits would be expected. 

Contrary to the other EIS's cited throughout this EIS which pertain to LNG tanker 
traffic in the near coastal areas between Alaska and California (or other U.S. 
ports). tanker traffic resulting from the TAGS project would remain in coastal 
waters only in Prince William Sound. The EIS only discusses issues as they 
relate to the Prince William Sound area in relation to such issues as air 
quality, traffic, ballast water, collisions with endangered species and so forth. 

PH3-20 There would be some impacts during construct ion. The impacts would be minima 1 
but YPC would coordinate their efforts to keep these impacts to an acceptable 
level. VPC would coordinate with all appropriate federal, state and local 
governments to minimize these impacts. 
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PUBLIC HEARING 
COMMENT PH4 

October 27, 1987 - Glennallen 

Mr. Nick Zorbinis 

PH4-l When we have an influx of people who will be here for a short d.Jra
tion ci.Jrlng constnction, I'd like to find out if there are any reg..ilations 
to control the sl.tlsistence. Could this be done by the local Alaska Depart
ment of Fish and Game (ADF&G) since they would be rore aware of who is in 
need of subsistence or who has been here long enough to utilize subsis
tence? Are those people, here for a short time, entitled to the same 

.benefits? The ADF&G would have better juctgnent of that situation than 
anybody else. I'd like to propose that for the record that ADF&G regulate 
subsistence during construction • 

PH4-1 

RESPONSE 

The state regulations that govern ellgibility for subsistence hunting and fishing 
are determined by the State Boards of Fisheries and Game. These regulations are 
explained in Subsections 4.2.17.4 of the FEIS. 
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COMMENT PH5 

October 28, 1987 - Fairbanks 

Mr. David Lacey 

PHS-1 I oppose and don't believe that we need another bridge on the Yukon 
River at the Yukon crossing; that there is roan on the existing bridge for 
another pipeline (gas line) udng the present structure; and that the 
respective agencies with jurisdiction should work it out so that there is 
not a need to construct another bridge at the Yukon River. 

PH5-2 There hasn't been any mention of the way that the subsistence was 
affected originally by the oil line and the resulting Haul Road, partic
ularly north of the Yukon River. On page 4-11 in the DEIS it says that 
during construction of the oil pipeline the only two inhabited settlements 
on the route directly arfected were Wiseman and Uvengood in the southern 
Dalton Highway area. There were some other villages along the route north 
of the Yukon River there that were directly affected. The Stevens Village 
subsistence economy was directly affected. I (JJestion that statement as not 
corrplete or as inadequate on page 4-11 in Section 4.2.2.2.2. 

PH5-3 In the DEIS it is stated that there is going to be an attenpt to 
restore surflcial features to preconstruction status. My concern is that 
such restoration was supposed to have been done with the oil line but in 
reality it didn't happen. Now we have a situation where at Coldfoat and at 
the Yukon crossing the BLM is in the process of attenpting to stimulate 
callllUnity development in an area that was st.pposed to been restored to its 
original state. The people constructing the gas line should be held to 
their word and actually return things to their natural state as opposed to 
what happened in the past. 

PH5-4 I'm concerned about construction of access roads. I felt that there 
were too many access roads constru::ted on the TAPS pipeline. The TAGS 
access roads could seriously inpact the area. Creating mare access is 
really going to impact subsistence and the natural integrity of the area. 
I'm concerned about sane of the streams that are being impacted as a result 
of the increased access due to the Haul Road. With construction and 
increased population, the streams are going to be further inpacted to maybe 
a point of no return. Specifically, the Dall River has been seriously 
impacted near the Haul Road crossing. The Department of Fish and Game 
should severely restrict the sport fishing and access on the Dall River. It 
is an important subsistence fishery. 

PHS-5 The project effects on subsistence, particularly in the conmunities 
north of the Yukon River along the Dalton High, was that impacts on com
munities subsistence uses has been understated by BLM in this document. 
Stevens Village should be added to those COll1lll.IOities that would suffer 

PH5-1 

PH5-2 

PH5-3 

PH5-4 

PH5-5 

RESPONSE 

We concur that there is room on the existing Yukon River bridge. The problem is 
that TAPS is located in the upriver set of pipe support brackets and Alyeska 
installed another set of pipe support brackets on the down river side of the 
bridge which has been reserved by Alyeska for a future ofl 1 ine crossing. The 
bridge was further designed to accomodate another pipeline below the road grade. 
This area has been reserved for authorized ANGTS. 

The bridge proposed for the TAGS project, as discussed in Subsection 2.3.4.3 of 
the EIS would be a suspension bridge. The bridge would be constructed to support 
only the TAGS pipeline, similar to TAPS Tanana River bridge southeast of 
Fa1 rbanks. 

The purpose of this analysis is to address the impacts of the proposed Yukon 
Pacific project. The cumulative impacts of opening up the Dalton Highway are 
referred to in Subsections 4. 7. 17. Subsistence patterns and effects on several 
villages north of the Yukon River were addressed fn Subsections 3.2.17.3, and 
4.2.17. The latter section states that communities directly adjacent to the 
pipeline would be more directly affected • 

YPC has stated that as project mitigation they would perform such restoration. 
What occurred previously is not what is pro.posed. 

Existing access would be used as much as possible so that the total number of 
access roads would be significantly reduced for the TAGS project. Our1 ng 
construction, use of project access roads would be tightly controlled to allow 
only project-related traffic. After construction is completed, roads required 
for access would be tightly controlled to allow only project-related traffic. 
Otherwise. temporary access roads would be bermed to prevent access or the road 
material would be removed. 

It would be up to the ADF&G to es tab 11 sh any restriction that may be necessary to 
protect the resources of the Dall River. 

Stevens Village was initially not considered to be subject to a short-tenn 
Significant Restriction of Subsistence Use because it is not directly adjacent to 
the proposed project ROH and has access to other harvest areas away from the 
project. However. due to the presence of increased population in the area. and 
the availability of boat access up the Yukon River to areas used by Stevens 
Village for subsistence activities, changes have been incorporated into the FEIS 
that state Stevens Village would suffer short-tenn Significant Restriction of 
Subsi stance Use from the proposed project. The proposed mitigation measures by 
YPC and its contractors to prohibit camp employees from sport fishing, hunting 
and trapping, and State enforcement of subsistence harvest preference regulations 
would affect Stevens Village. 
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severe restricticns because of the ccnstructicn and Stevens Village srould 
be referred to as having a significant restriction. 

Mr. Thomas Duican 

PH5-6 The report seems to overall gloss over negative impacts, particularly 
the impacts of job seekers flocking to Anchorage and Fairbanks. The socio
econanic itt{)acts are really given a short change. There's several mislead
ing arrl exaggerated statements, we note some of those specifically in our 
written conments. Something of great concern that received no mention is a 
take-off valve for Fairbanks. Many of the statements in the EIS lead one to 
believe that none is planned. 

PH5-7 The availability of natural gas as an alternate energy source has 
been desired in Fairbanks for a long time aro is a very itt{)ortant side 
benefit of any project such as TAGS. 

PHS-8 On page 4-16, Section 4.2.2.3, makes an important statement regarding 
the present excess infrastructure that Fairbanks has right now as possibly 
being absorbed by the influx of military personnel in the coming years. 
It's an important point that was not reflected in other parts of the docu
ments where it just menticned that Fairbanks had an excess of infrastructure 
aro that this would somehow buffer the coming projects. 

PHS-9 On page 4-131 makes a very important statement about the job seekers 
CCITling to Alaska who do not firo employment arrl would have to rely on state 
social services. This inpact isn't reflected in an earlier statement that 
identifies Anchorage and Fairbanks as the sole hiring locations for people 
seeking enployment. 

Ms. Eva Hefrle 

PH5-IO Arctic John Etalook has been in court over trespass am damages done 
by Alyeska am the State of Alaska. Because there's a lack of concern and 
protection of native lands, he was vandalized and his personal things 
broken, stolen, and destroyed. What were the monitors doing when this 
happened? Promises were made but not kept. Is this going to happen again 
to our native lands when this gas pipeline gets built? What assurance do we 
have that you will really protect our irterest? Who will benefit by the 
line's constr1,JCtion other than businessmen and large corporations? Is this 
meeting really going to protect us as native people and our envirorment 
against damages or is it just another way of pacifying the people? 

Mr. Oscar Frank 

PHS-11 Is the proposed Yukon River bridge necessary? I oppose it. It 
could impact subsistence to Stevens Village located about 27 miles up river 

10 

PH5-6 

PH5-7 

PH5-8 

PHS-9 

RESPONSE 

See responses to specific comments raised in Comment letter 13. 

See response to publlc hearing, Cooment PH2-3. 

The DEIS {page 4-13) acknowledged that some of the surplus in the Fairbanks North 
Star Borough would likely be absorbed. 

Such job seekers were not a major burden on the social services in Fa rbanks 
during the oil pipeline. In fact, participation in most public ass stance 
programs dropped dramatically. For example, the number of persons in fa rbanks 
receiving Food Stamps dropped from 700 prior to the pipeline to only 99 during 
the peak of construction. 

. PH5-10 It was an unfortunate situation that Arctic John Etalook's property was 
trespassed and vandalism occurred. The Dalton Highway is presently patrolled by 
Alaska State Troopers, this was not the case when these events occurred. YPC 
the TAGS project sponsor, would be required to negotiate rights-of-way across al\ 
land traversed by the pipeline or used for project related facilities, both 
temporary and permanent. This would include all Alaskan Native or privately held 
lands. A right-of-way agreement with each property owner is necessary. 

PHS-11 See response to Comment PH5- l. 
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from the current bridge. We see it as an fn1::lact to our subsistence ht.Jn ting 
and fishing because of the increased rumber of people that will be in these 
areas from constru::tion camps, tourists, and visitors. I'm also wondering 
if they'll be able to runt under slbslstence regulations. 

Mr. Kelly McM.Jllen 

PH5-12 Accelerated growth due to construction over the past five years in 
the Fairbanks area has substantially reduced our progress towards reaching 
Clean Air Act standards for carbon monoxide. We are in a nonattainment 
status at this time and do not haw a projected date to reach attainnent. 
The additional traffic generated by this project may delay our reaching 
attainnent. And significantly, traffic impacts in coogested areas may 
create hazardous levels of carbon monoxide in localized areas. 

PHS-13 The document also does not address open burning within the Fairbanks 
North Star Borough for which an ordinance was slbstantially strengthened in 
the last year to prohibit large scale open burning within the urban and 
industrial areas of the Borough and during the winter months of November 
through February • 

PHS-14 Another issue is the generation of ice fog, particularly if natural 
gas is made available for use in the Fairbanks area. I believe that natural 
gas would be beneficial in general to the area to redJce energy costs. 
Natural gas combustion does generate more water vapor when burned for either 
mobile vehicles or stationary sources than li(J.Jid petroleum products; there
fore, ioore ice fog would be generated for the sane aroount of energy consumed. 

PHS-15 The Fairbanks landfill currently. has an expected life in the 
neighborhood of 20 to 30 years. The wastes generated by this project could 
substantially reduce the life of the landfill. And at this time no new 
landfill sites have been identified or approved within the Borough. 

PHS-16 Hazardous waste is likely to be generated by the project, it cannot 
be accepted at the Fairbanks landfill nor any other landfill within the 
State of Alaska at this time. The document, as far as I was able to review 
it, does not address that. 

PHS-17 At this time the document does not appear to address mitigating any 
of these impacts to Fairbanks. 

RESPONSE 

PH5-12 See response to FNSB Co11111ent 13-43 and 13-44. 

PHS-13 See response to FNSB C011111ents 13-45 through 13-47. 

PHS-14 See response to FNSB Coment 13-48 . 

PHS-15 

PH5-16 

PH5-17 

See response to FNSB Conment 13-52. 

See response to f"NSB Coninent 13-50. 

The purpose of an EIS is to review the proposed project, identify effects of the 
project, suggest mitigation if known, and to provide the decision maker with a 
document that provides sufficient infonnation to make an infonned decision on a 
proposed project. The EIS cannot be a document that answers every question. The 
specific details of most major projects including specific mitigations, would be 
defined during the detailed design and engineering phase. The TAGS project is 
not at this phase. See Subsection 1.10 of the FEIS. 



..... 
I ..... ..... 

PUBLIC HEARlr JG 
COMMENT PH6 

October 29, 1987 - Barrow 

Mr. Ben Jamin P. Nageak 

PH6-l If the Trans-Alaska Gas Line is built, you're touching on sane very 
~rtant runting areas which are used not only by residents of the tbrth 
Slope Borough but our Interior brothers. A lot of people depend on dif
ferent wildlife in tre area. We have had problems in the past with runters 
coming fran the urban areas and hunting along the Haul Road. I don•t know 
if this situation would intensify if the gas line is built. 11.Jman activity 
diverts a lot of the game from where traditional hunting has occurred and 
from those villages whl use them for their sustenance. A lot of traffic 
going along the pipeline would probably displace game • 

RESPONSE 

PH6-l See response to Comments PH4-1, PH5-4, and PH5-5. 
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October 30, 1987 - Stevens Village 

Mr. David Lacey 

PH7-l The EIS says that there will be a significant restriction of subsis
tence, that canrwnities close to the TAGS route, su::h as Nolan, Wiseman, and 
Livengood, would m::1re likely be affected by a greater level of harvest 
efforts. And then it goes on to say the CQMlJnities of Allakaket, Bettles, 
Rampart, and Stevens Village use many areas, other than TAGS route, for 
subsistence activities and would not be as affected by impacts to fish and 
wildlife. Are these areas, as identified, considered significantly 
restricted'? 

Mr. Robert .llseph 

PH7-2 Our main concern ls sl.bsistence: hunting, fishing, trapping, and our 
way of life here. We depend on a subsistence way of life. What subsistence 
~acts would occur to us? What types of restriction wo.ild be placed on 
workers? 1-bw will it be controlled? Will subsistence be monitored as 
heavily or more so than during the TAPS pipeline? 1-tlw much monitoring would 
occur prior to and during the pipeline'? 

PH7-3 At another hearing recently, agencies were exploring the possibility 
of developing the Yukon Crossing. We'w always been concerned about our 
land and our place where we have grown up. And we have lived off this land 
most of our lives. And what assurance do we have before and during the 
construction of the gas line that there is going to be a plan to have people 
there monitoring prior to and<during construction? 

PH7-4 ls the pipeline going to parallel with the existing oil line? 

Mr. Don Stevens 

PH7-5 Our main concern is subsistence and we've been subsistence village 
for a long time. And we had a lot of problems when that oil line came 
through; people getting off the right-of-way, coming in, and fishing. I 
would like to see that the right-of-way, insteael of the existing five miles, 
all be closed off and for any kind of vehicle--off road or Sno-Go--during 
the constru:::tion. 

PH7-6 Stevens Village would like to benefit fr001 projects and work on it. 
We would like the cpportunity to get training early. 

PH7-7 Previously, we didn't have time to sit down and really work out how 
the village wanted to benefit. We were against TAPS for subsistence pur
poses. We 're still against any kind of development adjacent to our land in 

PH7-1 

PH7-2 

RESPONSE 

See response to Comment PHS-5. 

Subsection 4.2.17, has been strengthened to show the subsistence impacts on 
Stevens Village. Subsection 2.8,describes impact mitigation measures proposed by 
YPC to address subsistence impacts. which include public access restrictions and 
employee fishing, hunting and trapping restrictions. Also see response to 
Comments PH5-4 and PH5-5 for further infonnat1on. with regard to monitoring 
subsistence activities, monitoring and the enforcement of subsistence preference 
regulations are the responsibillty of the State of Alaska. 

Various State of Alaska statutes provide the definitions for subsistence: Alaska 
Statute 16.05.940 (28) defines "subsistence fishing" as "the taking of, fishinq 
for, or possession of fish, shellfish, or other fisheries resources by a resident 
domiciled in a rural area of the state for subsistance uses with gill net, seine, 
fish wheel, long line, or other means defined by the Board of Fisheries." 
Alaskas Statute 16.05.940 (29) defines "subsistence hunting" as "the taking of, 
hunting for, or possession of game by a resident domiciled in a rural area of the 
state for subsistence uses by means defined by tne Boaro of Game." 

Alaska Statute 16.05.940 (24) define "resident" as "a person who for the 
preceding 12 consecutive months has maintained a pennanent place of abode in the 
state and who has continually maintainea a voting residence in th state ••• " 

Alaska Statute 16.05.940 (9) defines "domiclle" as "the true and pennanent home 
of a person from which the person has no present intention of moving and to which 
t'he person intends to return whenever the person is away; domicile, may be proved 
by presenting evidence acceptable to the boards of fisheries and game." 

Alaska Statute 16.05.940 (25) defines "rural area" as "a community or area of the 
state in which the noncorrmercial, customary. and traditional use of fish or game 
for personal or family consumption is a principal characteristic of the economy 
of the corrmunity or area." The Boards of Fisheries and Game have made and will 
continue, to make, decisions about which areas of the state are rural. 

Taken together, it is clear that these definitions preclude nonresidents from 
engaging in subsistence hunting or fishing under state law. Likewise, Alaska 
residents living in temporary construction cal!l>s almost certainly could not show 
that such camps were their domiciles. Alaska residents legitimately domiciled in 
rural communities woulo ne qualified to hunt and fish under state subsistence 
regulations; however. large population increases or shifts in the economies of 
rural communities might cause such communities to lose their "rural area" status. 
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PH7-3 See response to Co11111ents PHS-5 and PH7-2. 

PH7-4 Yes, as indicated at the public hearing and throughout the EIS. the pipeline 
would be within the right-of-way corridor of TAPS for. the greatest part of the 
alignment. Thus, many of those areas already impacted for support systems, such 
as camps, airfields, access roads and so forth, would be reused by TAGS thus 
reducing the need to impact new areas. 

PH7-5 For information regarding public access and mitigation measures, see response to 
Conments PHS-4 and PH5-5. Restrictions on vehicular access on lands adjacent to 
the ROW are up to the landowners, which include the State of Alaska and the 
Bureau of Land Management. 

PH7-6 YPC has stated it will give priority to Alaskan resident hire, in addition to 
Equal Opportunity Hire priority. YPC intends t.o identify during the detailed 
design phase how employment needs would be met. The level and extent of training 
required will be analyzed during Phase II and III of the project. 

PH7-7 · See response to Comment PH7-6 • 
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Stevens Village. We would like 100 percent protection, for subsistence 
purposes, in place adjacent along the gas line. 

lklidentified Voice l 

PH7-8 Is there not enough room in the oil pipeline corridor to put gas line 
on the existing Yukon River bridge? Would there be another five-mile 
utilidor or corridor with access around the new bridge? 

Mr. Robert .:bseph 

PH7-9 The q:itian is for another pipeline to go on the existing bridge? 

Mr. Don Stevens 

PH7-10 Is TAGS going to be asking for any more acres of' land, i.e., 
increasing the size of the existing corridor? 

Mr. David Lacey 

PH7-ll rr Yukon Pacific builds their gas line, would the Northwest Gas Line be 
built. If tt:lrthwest isn't bJilt, could TAGS be placed on the existing 
bridge? Could TAGS also use the Northwest right-of-way? lhat would elimi
nate the need for the new bridge. 

PH7-12 Continue to keep everybody informed about the TAGS project. 

PH7-13 The rural Alaska areas had negative impacts from tre oil line devel
opment. The Dall River is being overrun now with a lot of waste and 
vandalism, over-fishing, and trespass problems. There are hunters caning up 
here coopeting for sl.bsistence and jobs. The rural coomunities must be 
given an q:iportunity to share in some positive impact and try to offset any 
negative impacts to the subsistence economy. Economic opportunities for 
residents not only during the constru::tion but also the operation of the gas 
line, such as at the co!lpressor stations. 

PH7-l4 Stevens Village has energy needs. can gas taps be installed for 
take-off by Stevens Village? 

PH7-15 Could an i!lpact fund be set up to off set scme of the negative 
impacts and help the ccmmunitles work with the situation and try to protect 
their resources and way of life? 

Mr. Robert .:bseph 

PH7-16 How many coopressor stations are you going to have along the line? 
Would each one be manned? Would you increase the corridor? It doesn't go 

RESPONSE 

PH7-8 See response to public hearing. Co11111ent PH5-1. The proposed TAGS Yukon River 
pipeline suspension bridge would be located 1,000 feet upriver from the present 
Dalton Highway bridge. Should the state decide that the 5-mile corridor around 
TAPS where the use of fireanns ts prohibited should be expanded when TAGS 
construction is initiated, the prohibition would extend upriver an additional 800 
feet. Since the TAGS bridge is not intended to provide for new public access, 
there is only remote likelihood for expanding the existing closure further 
upstream. 

PH7-9 See response to public hearing Comment PH5-1. 

PH7-10 Yes, as stated in the EIS in Table 2.2.1-1, an additional 23,216 acres would be 
impacted along the 796. 5 mile pipeline corridor during construction. 
Additionally, 8.425 acres would be dedicated to the TAGS project for the project 
1 ife. 

Pll7-11 At this time, ANGTS is a project authorized by the federal government and has an 
identified specific alignment known as Rev 4, as amended. The TAGS project 
sponsors have recognized this authorization. and have defined the TAGS project as 
if authorized ANGTS were in place. Thus. the authorized ANGTS right-of-way has 
been reserved for use by ANGTS. Under this scenario. TAGS could not use space 
identified for ANGTS on the Yukon River bridge. 

PH7-l 2 The OLM and the USACE. as well as other federal and state agencies would continue 
to keep the public infonned about the project and major project milestones. 

PH7-13 Con111ents on mitigation to minimize sport harvest competition with subsistence 
users are presented in response to Connent PH5-5, and addressed in Subsection 
2.8. Employment opportunities for rural co1m1unities are ad~ressed in response to 
Connent PH7-6. 

PH7-14 See response to public hearing Co1llllent PH5-7. Although that response addresses 
Fairbanks, it applies equally to Stevens Village. 

PH7-15 The establishment of any impact funds to offset negative impacts to local 
con111Unities is a matter that would be determined during detailed planning 
preceeding construction (for additional discussion, see response to Coment 
13-30). 

PH7-16 There would be 10 compressor stations along the pipeline length. Table 2.2.1-2 
identifies the location, acres involved and the amount of horsepower. Each 
compressor staton would be manned with a staff of approximately 20 people. 

In several limited areas TAGS could be located outside what is generally known as 
the utility corridor. TAGS ·deviates more than several miles from TAPS near 
Prudhoe Bay, at Galbraith Lake and at Fielding Lake-Summit Lake. It does not 
appear that the TAGS deviates more than 5 miles from TAPS at any location. The 
TAGS pipeline route deviations would take advantage of more favorable soil. 
thennal conditions, wind and, where possible, areas of congestion. The only area 
where TAGS is appreciably outside an established corridor is at fielding Lake and 
Suim1i t Lake. 
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outside the corridor? ls there anywhere along the line that you may have to 
deviate rore than s. 6. 7. to 10 miles along the route? 

PH7-17 o..ir main concem is our subsistence. What impacts would there be 
during and after construction? 1-bw much development will be created after 
the pipeline is coostru::ted at the Yukon crossing? 

Mr. Don Stevens 

PH7-18 Is 1 t too early to talk aoout construction and training? What kind 
of jobs there would be for rural residences? 

lhidentifled Voice 2 

PH7-19 Is this gas line a sure thing, or is it just another proposal like 
the rt>rthwest Gas Line? 

PH7-20 Are Northwest and Yukon Pacific two different conpanies? 

Unidentified Voice l 

PH7-21 Training should be starting about now, by the time the pipeline 
construction begins, people would be trained to secure a job. 

lhidenti fied Voice 3 

PH7-22 I'd like to see 100 percent protection of subsistence resources. 

Mr. Sam Pitka 

PH7-2} We have a fish canp located on the Yukon River right below the 
pipeline crossing. Traditionally, we rely reavily on our trapping and 
fishing resources. Now we have to apply for trapping permits. Now we have 
to apply for wood cutting permits. o..ir livelihocx:l is wtiat•s holding us 
together. We are a proud people. We respect our animals, our wildlife, our 
fish afld game. Native people were rere first. It is time that pecple start 
recognizing us as a people of the land and to respect us. 

Mr. Robert Joseph 

PH7-24 It seems like our main concern is subsistence. 

Mr. Dav id Lacey 

PH7-25 I would hope that BLM and the State ard also Yukon Pacific combine 
their efforts to protect subsistence in the area, ard make a major effort to 
educate and orient not only the workers but also the general public about 

RESPONSE 

PH7-17 Impacts to subsistence are addressed in Subsection 4.2.17. Also see response to 
Conments, PHS-5 and PH7-2. The pipeline bridge across the Yukon River would 
create no additional development; the bridge is a suspension bridge designed for 
carrying the pipeline only, and not vehicular traffic. Response to Conment PHS-4 
addresses access restrictions. 

PH7-18 This information would be developed dur1ng the five-year detailed design and 
planning phase with adequate lead-time to allow cormtunlties to plan for potential 
impacts and training program. 

PH7-19 The TAGS project is proceeding in a phased approach as discussed in Subsection 
1.10. Nothing is a sure thing, especially multibillion dollar projects. 

PH7-20 They are different companies. 

PH7-21 See response to pub lie hearing Comnent PH7-18. 

PH7-22 Protection of subsistence resources is partially addressed by proposed mitigation 
measures regarding access restrictions, sport fishing/hunting/trapping, and by 
State enforcement of subsistence harvest priority regulations. See responses to 
C011111ents PHS-4, PHS-5, and PH7-2. 

PH7-23 The importance of subsistence to rural Alaskan residents is addressed in 
Sub sect ion 4 .2. 17. See response to Conment PH7-22. 

PH7-24 See response to Comments PH5-4, PHS-5 and PH7-2. 

PH7-25 See response to CO!llllents PH5-4, PH5-5 and PH7-2. In addition, the Bureau of Land 
Management would require YPC to provide an education program for all the 
employees of YPC and its contractors. This program would contain an orientation 
to the importance of subsistence activities and other Native Alaskan concerns. 



....., 
I 

N 
N 

PUBLIC HEARING 
COMMENT PH? 

(Contd) 

the subsistence econooiy. The basic hi.man rights of indigenous people are 
their land, the self-govemnent, and the right to make a living off that 
land. 

Mr. Sam Pitka 

PH7-26 Develop an educational program to train Alaskans to qualify them for 
jobs on the TAGS pipeline. The educational process should be continuous. 

RESPONSE 

PH7-26 Detailed project plans and requirement. which would· be developed during the 
five·year detailed design and planning phase, should allow adequate time to plan 
for necessary programs. YPC would encourage use of trained Alaskans on the 
project • 
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October 30, 1987 - Coldfoot 

Mr. Woodward 

PHS-1 IA.Iring the construction or TAGS, are there going to be restrictions 
put on subsistence hunting, fishing, and trapping by the local people? 

PHS-2 Will the pipeline COl1llanies place restriction on any weapons in carrp 
and not allow workers to trap, hunt, or fish during construction? 

Mr. Jack Reakoff 

PH8-3 When the last pipeline was tu!lt there were no provisions for subsis
tence. We didn't have a state subsistence law. we weren't given any 
hearing such as this to state wr views. We were closed down. We had to 
pack our iooose five miles back to Wiseman. The regulations that applied 
during the last pipeline should not be irrplemented. We have a slbsistence 
law that provides that when fish aro game resources are in a limited st,pply, 
as would be with a vast influx of construction workers, that subsistence 
users would re allowed preference over nonrural users. 

PHB-4 There are regulations in effect right now that the people in Wiseman 
are not in agreement with; restrictions to ATV use aro restrictions to 
firearms. 

PHB-5 l 'm in favor of limiting the workers on this TAGS project to using 
the old Alyeska 1s policy of not allowing their workers to have rifles or 
firearms to compete with the subsistence users. 

PHB-6 Proposed TAGS Compressor Sation Jib. 3 is sited in the Gold Creek 
gravel pit region in basically an uroisturbed area. I am not in favor of 
this location. If they move the praposed compressor station to old Dietrich 
Carrp area this would be corrpatible with our subsistence uses. The com
pressor station in Gold Creek swposedly would require a year-rouro main
tained runway which is not compatible with use in the vicinity. There are 
sensitive ga~ areas at the Gold Creek compressor station site. It is in 
irrmediate proximity to a sheep crossing, to a lambing area, an::l to an area 
where game travels between the Bettles River. Big lake, i.pper South Fork 
area, aro the Middle Fork. This is basically a traveling zone for game 
animals. To put a permanent installation such as a compressor station in 
that area is not appropriate. 

Mr. Paul Dionne 

PHB-7 And trapping aro hunting, especially trapping, is a means of income 
to me in the wintertime, so it's a subsistence. Tte TAGS impacts should be 

PH8-l 

PH8-2 

PHS-3 

PHS-4 

PHB-5 

PHB-6 

PHB-7 

RESPONSE 

The rural preference of State Fish and Game subsistence regulations is discussed 
in Subsection 4.2.17.4. Mitigation measures are addressed in the responses to 
Comnent PH5-5 and in Subsection 4.8. If local people are hired by YPC and live 
1n the pipeline camps as compared to their residences, they would be prohibited 
from fishing, hunting, and trapping in the vicinity of the camps. Hunting may be 
prohibited in the vicinity of construction activities and facilities due to 
safety concerns (see Subsection 4.2.17). 

YPC would probably have a prohibition to firearms in camp similar to that used by 
Alyeska during the construction of TAPS. However, YPC could not enforce any 
regulations on trapping, hunting and fishing by construction workers. That 
authority res ides with the State. 

As implied in the comment, current law provides for subsistence user preference 
over sport harvest activities if circumstances make it necessary. Also, see 
responses to Comment PHB-2 for other potential restrict ions on subsistence 
activities. 

The authority for such regulations resides with the state. 

See response to Comments PH8- l, PH8-2, and PHB-3. 

The proposed TAGS Compressor Station No. 3 is located in or adjacent to an 
existing gravel pit, a highly disturbed area and is in the general vicinity of 
several placer gold mine operations. The attached map more specifically 
identifies the station location. Although this map does not identify the extent 
of the existing gravel pit, the site is located adjacent to the Dalton Highway 
and an access road previously used to haul out gravel. This station location, in 
an already disturbed area, appears to create minimal additional environmental 
impacts. Compressor stations are sited along the pipeline route to optimize the 
flow of the natural gas. Such a change to Dietrich Camp area if it were possible 
would reduce the optimum flow of gas and require the relocation of other stations 
throughout the pipeline system. Specific wildlife studies would be conducted 
during preconstruct1on to determine 'the proximity and importance of the 
identified sheep crossings, lambing areas and other game animals in the 
vicinity. YPC would coordinate such studies with the AOFG. The project facility· 
locations would conform to the guidelines or conditions placed upon YPC. 

See response to comnents PH5-5, PH7-2, and PHB-1. 
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restricted to the construction zone and shOUldn't be allowed to affect my 
incane. Workers should be restricted from hunting ard trapping. 

Mr. Dave Lacey 

PH8-8 On page 4-85 of the CEIS, where it mentions significant restriction 
of subsistence uses or activities, the affected cOlllllJnities and resources 
include Nolan, Wiseman, Uvengood1 ard Minto. There is no mention of 
Stevens Village. I think that is an oversight. llppendix L on page L-17, 
Section 3.1 1 mentions that in the northern corridor ard Glennallen, Copper 
Center camiunlties, there would be some short-term but significant restric
tion of subsistence uses. And then it goes on to say colllllunities signif
icantly affected are those adjacent to or in the inmediate vicinity of TAGS 
route, include ltllan, Wiseman, ard Uvengood. I don't understand why 
Stevens Village isn't included in that list. 

Mr. Dick Mackey 

PH8-9 BlM is conte~latlng developing or opening up for development a 
sizeable area in the vicinity of Coldfoot. The runway is already there, 
comnunications are here, and various state and federal agencies are putting 
their c~lexes in. It would seem that this would be the logical area to 
locate Compressor Station fib. 3, if it is technically feasible, versus 
30 miles up the road in what is now an undisturbed area. 

PHS-10 Would the coriment dealing with Gold Creek be considered as part of 
the DEIS and subsistence? 

PHB-8 

PHS-9 

RESPONSE 

See response to Co11V11ent PHS-5. 

Compressor stations are located along the pipeline system to optimize the flow of 
the natural gas as efficiently as possible. The site at Gold Creek, is close to 
a previously disturbed area. To relocate Compressor Station Number 3 twenty-five 
to thirty miles further south to Coldfoot would probably require the relocation 
of all other stations and the use of additional energy to move the natural gas 
through the system. All compressor station locations wi 11 be given intensive 
review as the TAGS project proceeds. 

PHB-10 Yes, see response to public hearing Comment PHB-6. 
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COMMENT LETTER 1 

ComJJlander, (oan) 
DEPARTMENT OF TRANSPORTATION 17th Coast Guard 

District 
UNITED STATES COAST GUARD P. o. Box 3-5000 

USDI Bureau of Land Management 

Juneau, AK 
99802-1217 
(907)586-7368 

16590 
22 OCT 1987 

Attn: Mr. Jules Tileston, TAGS Program Officer 
701 C Street, Box 30 
Anchorage, AK 99513 

Re: TAGS DEIS 

Dear Mr. Tileston: 

This office has reviewed the TAGS DEIS. 

The last paragraph of Section 3.2.15.l mentions that the 
proposed route traverses one 4(f) land area, Blueberry Lake 
State Recreation Area. 

The proposed route traverses more than one. My letter of l 
December 1986 mentioned several known or possible 4 ( f) areas 
north of Delta Junction. Several parks and similar areas south 
of Delta Junction are mentioned in the DEIS as being crossed by 
the proposed route. These, too, would probably be 4(f) 
traverses. 

It would seem appropriate that if 4(f) is to be mentioned in 
Section 3.2.15.1 at all, it should not be implied that there is 
only one area involved. All such areas should be listed. 

[

The 4(f) factor may be largely academic, however. The bridge 

1_2 permitting function is in the process of being transferred from 
the Coast Guard to the Corps of Engineers, and 4 ( f) does not 
apply to Corps permits. 

Sincerely, 

.. ~,~s. ~t~f 
Commander u. s. Coast Guard 

Chief, Aid to Navigation Branch 
Seventeent Coast Guard District 

By direction of the District Commander 

Copy: CDR McCall, MSO Valdez 

_RjHrmi~ 
'IOV . 1987 

1-1 

1-2 

RESPONSE 

Subsequent to Co11111ander Merrill's letter of 1 December. 1906. Yukon Pacific 
Corporation reviewed its proposed pipeline route alignment and was able to 
relocate the route and associated construction to remain outside three of the 
four areas you identified. Blueberry Lake State Recreation Site is the only 
remafni ng 4( fl land area traversed by the TAGS project. Quartz lake State 
Recreation Area. Ory Creek State Recreation Area. and Worthington Glacier State 
Recreation Area would no longer be traversed. See Tables 3.2.15-1. 3.2.15-2, 
3.3.15-1, and 3.3.15-2. 

Coinnent acknowledged. discussion of 4( f) reflects th1 s future transfer of 
permitting function. The exact date for the transfer has not been established, 
but it is expected to occur during 1989. Until such transfer 1s effected, the 
authority for 4(f) continues to remain with the U.S. Coast Guard. 
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COMMENT LETTER 2 

UNIFIED FAIRBANKS 

October 30, 1 987 

Mr. Jules V. Tileston 
Department of the Interior 
Bureau of Land Management 
TAGS Project Officer 
701 C Street, Box 30 
Anchorage, AK 99513 

SUBJECT: Testimony for DEIS on TAGS Project 

Dear Mr. Tileston: 

Enclosed please find a Resolution on the TransAlaska Gas System Project 
that was passed at the regular meeting of Unified Fairbanks on October 
21, 1987 • 

The Resolution is self-explanatory and detailed on the five areas of con
cern that we have with this project. 

2_1 [ We would be pleased to have our areas of concern addressed in your next 
draft for public hearing. 

Sincerely, 

UNIFIED FAIRBANKS 

') 0 _, 
c:--c__Y.@~--
Cha~les P.ees 
CPR:jal:NS2 

:JBUr?nM~ r-. 
• 1ov 1987 

P.O. Box 60389 Fairbanks, Alaska 99706 • (907) 456-7986 

2-1 

RESPONSE 

Your concerns are addressed in this FEIS. No further public hearings wi 11 be 
held on this FEIS. 
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COMMENT LETTER 2 
(Contd) 

RESOLUTION ON THE TRANSALASKA GAS SYSTEM 

WHEREAS Fairbanks, Alaska, is centrally located to this proposed con
struction effort, and; 

WHEREAS Fairbanks, Alaska, is the terminus of the Alaska Railroad that 
would be the vehicle for major equipment and supply shipments for the construction 
effort of the pipeline, and; 

WHEREAS Fairbanks, Alaska, is the terminus of the Dalton Highway, the 
supply road leading to the North Slope, and; 

WHEREAS Fairbanks is a major supply point for both labor and services 
and goods that would be used on the proposed pipeline project, and; 

WHEREAS the present application and summary is silent as to the role of 
Fairbanks, other than a maintenance facility will be located in the Fairbanks area, 
and; 

WHEREAS the 63rd parallel has been the traditional separation point in 
Alaska for union jurisdictional work north of the Alaska Range and that work was 
the prerogative of Fairbanks, and; 

WHEREAS Fairbanks is now looking at a 20" gasline to connect to the 
Beluga Gas Fields in Anchorage and Kenai, and; 

WHEREAS Fairbanks has consistently maintained there should be a take-off 
in any gas pipeline that comes through the Fairbanks North Star Borough to benefit 
the citizens of this area with low cost fuel and to promote industrial and 
petrochemical development. 

NOW THEREFORE be it resolved that: 

2·2 [ 
1) Yukon Pacific be required to detail its intentions for Fairbanks, 

Alaska, concerning the construction effort of the pipeline and its use 
of the labor and facilities and services of Fairbanks, Alaska. 

2-3 [ 

2·4[ 

2-5 [ 

2-6[ 

2) That Yukon Pacific be required to detail their plans for the M and 0 
of the pipeline and the hiring of maintenance workers from Anchorage 
or Fairbanks, and 

3) that the Yukon Pacific applications clearly state that a take-off valve 
will be in place for Fairbanks, Alaska, as a part of their construction 
effort, and 

4) that detail will be given Fairbanks by Yukon Pacific prior to final 
approval of their drawings of what gas flow can be anticipated from 
that take-off valve, and 

5) what price will be charged for the gas and how \Vill it be calculated. 

This resolution was passed by UNIFIED FAIRBANKS on October 21, 1987 at a regular 
meeting of this body. 

UNIFIED FAIRBANKS 

Cfiarles · P-:--Rees~- President~ 

2-2 

2-3 

2-4 

2-5 

2-6 

RESPONSE 

Oeta~led pro~ect plans a~d requirements will be developed during the five-year 
deta1led des1gn and plann1ng phase. At the present time, YPC intends to site the 
pipeline and compressor station maintenance facilities in Fairbanks. However, 
the specific determination as to what facilities would be sited in Fairbanks 
would be based on the ColTVfluoity' s interest in having some facil lties in the 
borough, restrictions imposed by zoning and health standards, and the econcmics 
of placing such a facility in the area. 

See response to Conrnent 2-2. 

At the present time, the ANGTS project has stated that a natural gas takeoff 
valve would be placed in Fairbanks for city-wide use. It is also noted that 
Enstar has p_roposed construction of a natural gas line between Anchorage and 
Fairbanks. The purpose of the Enstar proposal is to transport Cook Inlet natural 
gas northward to Fairbank~ for city-wide use. Therefore, if AN~TS is constructed 
before TAGS, then a gas tap would be already available to the city. In the event 
that ANGTS is not constructed before TAGS, and the Enstar proposal has not been 
built, then the TAGS project would.provide a gas tap in the Fairbanks area. 

The State Right-of-Way Leasing Act, AS 38.35 et seq., requires TAGS to provide 
connections, as determined by the Alaska Public Utilities Corrmission under 
AS 4206.340, for persons contracting for wholesale purchases of natural gas when 
required by the public interest. further, the State of Alaska can require 
connections anywhere along a pipeline if it is deemed necessary to transport 
royalty natural gas taken in kind. 

The Alaska Public Uti 1 ities Commission can require that during construction of a 
pipeline, appropriate hardware be installed for future connections. The 
Commissioner of the Department of Natural Resources, loca 1 governments, 
individuals, or corporations may request such special connections. The cost for 
connections or special hardware for future connections are borne first by the 
State, which is then reimbursed by the municipality, individual or company 
utilizing the connections. The applicant is required to comply with state law 
with regard to gas takeoff connections and interconnections. 

See response to Comment 2-4. The quant 1ty and qua 1 ity of gas potentially 
available to the Fairbanks area can be discussed after detailed design is 
completed and at such time as details of any prospective gas taps are complete. 

lnsof ar as "pricing" of gas transported through the Trans-A la ska Gas System, the 
pipeline would be operated as a common carrier pipeline pursuant to AS 38.35. As 
such, any intrastate sales would be at a rate approved by the Alaska Public 
Utilities Conmission. Pipeline rates would be determined using a rate base 
methodology and, obviously, cannot be calculated until after the pipeline is 
completed. Nonetheless, provisions of the Alaska Public Utilities Act will 
insure ample public participation in setting that rate. 
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COMMENT LETTER 3 

Donald c. Chesebro 
BoK 972 
Valdez, Alaska 99686 

Jules V. Tileston 
Bureau of Land Management 
701 C Street, Box 30 
Anchorage, Alaska 99513-0099 

Dear Mr. Tileston, 

1 November 1987 

After having reviewed the OEJS for the TAGS, I favor 
construction of the TAGS to Anderson Bay. Construction of 
the TAGS in the TAPS util itY corridor should minimize nearly 
all environmental impacts. 

[

I do not find in the DEIS exactly how close or distant the 
3-1 TAGS would be from the TAPS. In my view the closer the two 

sYshms are, the· less the impact of the TAGS. 

[

The DEIS states that in the Keystone Canyon area the TAGS 
will not follow the TAPS but instead will follow the 
Richardson Highway, No reason is given for this choice of 

3-2 ·1ocation. I object to TAGS being placed adjacent to the 
Richardson Highway, It would be aesthetically objectionable 
and probably less safe for the public than a route which 
follows the TAPS around the Keystone Canyon area. 

Sincert-IY, 

~4C{il/~f~~ 
Donald C, Chesebro 

1_fl] u 1mrn: ro-
Nav :· 1987 

3-1 

3-2 

RESPONSE 

In the Introduction, Subsection 1.5 it states that TAGS "proposes to use a 
200-foot separation from both TAPS and ANGTS." 

Routing of TAGS proximate to the TAPS route around Keystone Canyon was evaluated 
early 1n the project and was found not to be feasible or desirable for several 
reasons. Construction of the TAPS line above the canyon to the east required 
extensive earthwork grading and large cuts and fills to develop construction 
access. The resulting configuration of graded sections al lows room for only the 
TAPS pipeline, with no provision for additional alignments in this area. There 
appears to be insufficient space for placement of the TAGS pipeline upslope of 
the TAPS. Routing of TAGS downslope of TAPS was determined to be not feasible 
due to the extensive required disturbance of fill sections, potential soll 
instabil 1ty. and the potentia 1 for affecting TAPS. 

An on-site field evaluation of the proposed TAGS route and alternatives through 
the Keystone Canyon area was conducted by YPC durtng the su111Tier of 1987 to 
collect additional information pertaining to the feasibility of the TAGS co-use 
routing with the Richardson Highwily and to 1dentify potential geotechnicdl and 
construction concerns within the canyon. Various potential routing options. 
which avoided co-use with the Richardson Highway and potential construction 
conflicts were evaluated. The alternative for routing the llne out of the canyon 
is the "Goat Trail" on the west wa 11 of Keystone Canyon approximately 100 to 300 
feet above the highway starting near the old road alignment at Bear Creek and 
following an old trail to join with the current routing near Bridal Veil Falls. 
This alternate route, which is the same length as the current route, avoids 
approximately 2.3 miles of co-use with the Richardson Highway in Keystone Canyon. 

This "Goat Trail" route is a narrow graded ROW which was apparently utilized 
before construct1on of the highway along the Lowe River. The "Goat Trail" option 
has several potential concerns regarding its use as a pipeline route, including 
extensive grading on cross slopes up to 80 percent, deep burial of the pipeline 
at Snowslide Gulch to reduce erosion concerns. and a cut through a small ridge. 

Slope stability concerns on the current route between Ruddleson Falls and Bridal 
Veil Falls would not be eliminated by the "Goat Trail" option. Through much of 
this area, the "Goat Trail" route is located at the top of the Richardson Highway 
rock cuts. Stability of these rock cuts is therefore important to this route 
option since instability has the potential to destroy the access road and 
undermine the pipeline. Additionally. alteration of drainage could affect the 
hydrostatic conditions and stabih ty of the highway cuts. 

The "Goat Trail" option and a routing paralleling the TAPS alignment have serious 
problems with constructability. The stability of the rock cuts through Keystone 
Canyon could be affected by "Goat Trail" construction, and TAPS stability could 
be affected by downslope TAGS construction. TAG5 construction in Keystone Canyon 
would be confined to existing disturbed areas. and would result in minimal visual 
impact after completion of construction. The extens1ve grading required for 
either the "Goat Trail" or TAPS alternatives could result in major visual 
disturbances. Finally, the "Goat Trail" has an identified historic and 
recreational value which would be significantly diminished should construction of 
TAGS occur on this optional alignment. 

Once the TAGS pipeline is buried, predominantly in the highway ditch next to the 
canyon wa 11, it deviates only to avoid conflict with the highway bridges and to 
cross the Lowe River in the canyon, and would not be visible except for the river 
crossing. 
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COMMENT LETTER 4 

.Tu kJ Ti lesfcn r AG- j a {.{'IC~ 
I 

SLM- 701 C st. 
"Bo)( 3 0 

A-nckor~1 It I<. Cf 'ISi] 

JJeaA. J14 . T~ : 

J. B. JACKS 
s.io w ]1357 lR•IN CT. 
•<as, WI 53113 

II- l-87 

.I a>n wri .. l-17 ;,, support of' 1'Tut. TIClt.s-A-L~ .. sk~ 
G<1.J Sys'h:rn. W-c. nc:~ svc::-1,, -sy.sfi:ttu ~f Wt!...Q...U e«leL 

-tr a.c."11:: !JC,. h~L..t ~ b.::sf ~ ,,-f A-1.uk-.. I~. 

A- s iii I ~.J' .st~ ti~ I ; t- :J cc: >n.J i;u....:t c::t. ll ~ 

w~ l( e Vt>'l.. htt llt!. ~ .-i h (ct sf a._ i J n.o.l-vic. p ;cf q_ V::..J w 1-fn 
v~ ,, tftc Y"Odl71 .;:._ pc.1/'/c. . 

7k ;J d-f ~ -tr- mu-I._ ITIAt.J~ la-.L. (S ~ /,'"I :p 
-!:;;- ofcvr-trf rn~n+s ... /4J f nit ~ /V"°/~ TnYldL J 

>~/ 
C)JJJ-t-

,a~mHllHfO' 
f\J . 

'·10V 5 1987 

RESPONSE 

Comment noted. 
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COMMENT LETTER 5 

Grea1er I=• 1irba11ks 

F1r .. 1 ~.itJOl'WI CentN 

JF~~~ 100 Cu>hm"n Stre~• 

November 2, 1987 

Mr. Jules Tiles ton 
U.S. Department of Interior 
Bureau of Land Management 
Alaska State Off ice 
701 C Street, Box 30 
Anchorage, Alaska 99513 

Dear Mr. Tileston: 

amber! of Cnninu·rn· 

ro u •. , i..a..J4h 

(~)7) .. i:;1 11ffi Lurh.iul. ... .\l.t ... t,1 'J'f'n: 

Enclosed, please find a copy of the position taken by the Greater Fairbanks 
Chamber of Commerce regarding the Trans Alaska Gasline Systan project. 

Sincerely, 

...;··u1f{) 
' , . ''-0"'...:. 

W.R. Cox •· 
President 

WRC/rmt 

_run rm~ rn [f 
!·!OV 1 2 1987 

RESPONSE 
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COMMENT LETTER 5 
(Contd) 

<-•n-•un i:.1i1hu11,s l--Cha111be~ •>t <:"1n1111·11·1· 

~ *''t :-..l,1ftuo.1I \. 't•nh~r P<1l u,,, i·H11· 

Ir"~~ 100 ( u .. h1\'IJ:U 'Sttt•••( 1~Mf•l ·l~!· I UJi. t .urh.rn~.. \l.1-.&..1 •J•,;u; 

The Greater Fairbanks Chamber of Colllllerce supports the Trans Alaska 
Gasline System project. Our members welcome progress, the positive 
economic impact from both construction and operational phases, as well 
as enhanced quality of life for affected Alaskans. 

Fairbanks and Alaska is home to a major labor force skilled in pipeline 
construction and operation. Fairbanks has been a service center for 
Alyeska since it began operation and the community has developed 
around this role. Opportunities resulting from the TAGS project will 
be necessary for the community to maintain a diverse and viable 
spectrum -of businesses, especially as oil field production begins to 
decline . 

Our community has upgraded its utility infrastructure and is well pre· 
pared and experienced in meeting the service demands for construction 
and operational activities. There is adequate housing, office, and 
warehouse space available for economic growth. Our hospital, one of 
the most modern available, is under-utilized as are many of our other 
socio-economic facilities. Consequently, we encourage TAGS to consider 

· our comnnmity when locating their operational and administrative head
quarters. 

In sunmiary, we believe the economical opportunities accompanying this 
project outweigh any adverse impacts that have been identified to date. 
The availibility of natural gas as a heating/cooking fuel will help 
mitigate existing carbon monoxide polution. We endorse this project 
for the economic opportunities it affords our community and members. 

Dated this 2.0 .tl. 

RESPONSE 

Your comments are noted. 
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6-2 

COMMENT LETTER 6 

Jules V. Tileston 
T~GS Officer 
J~ra~u land Manage~ent 
7~l c Scre&c, f~ Box JC 
A~=Lc:ag•. A~ 99513 

Dear Hr. Tilesc~n. 

November 10,1987 

~~~~ ar; our co~~ents on th~ Tra~s-Al~a~a ~~s t;~ 

Enviro~=~nta: ~=pact Stat6:~nt, 
ParKs and :o~ser7ation Association, .::cn-
prcfi:, organi:ati.:n da70tdd cc p:oteccing acd J~r 
l!aticns :rHic::.a: Pa;:-ks. At prasent the .;ss.:ciad.c.:: 60. OiJj 
ce=csrs IJCO in Alas~al. Hhi:s ch• asscc!atioc is pri~ari:y 
-::i;.=t::::::E:::i ~wd.::i t:.:.- ;f !:ac:.cr-.. ~t.:.. ::ii.:.;:.;, _c ;:J.:3 :::.: .. :...~t: .. s =..::::: 
ch• taa~th an~ ws:far~ dnvircn~ent na:icn-wiae. 

~- are t~ac t~e r=~ e de s .::ct ~c th~=J~.:: J*.::al 
l!::.: i ~ :-.. , .... 1 a~ .:-:~.i:: :;i · . .- .. _ s :: ~Le s · 1:;. )>:·1..:..:.-::Lt 

s·-;;~sc·=i# t:::t.: ::.i.-::: p~~=~-= #;:i .;.t_ .:·= ~ 2-:-i:·. c 
~a:i· ar.1.- i;: ;;1 :"'c:. \;..i.._..1._d;:: .:;,; ... ,u,j ;..s L c 

:::cs: tdasi;::. and pr:..:.der-..c r::·_c.; ;;,.<; i;~ =-=~- r;~-J,·:tt'. ::i1.: :i.:: ~ 
do~s a gc;d jc~ cf &na:yzi:l~ t~~ a::b:C1t:v; r0~tcs dcd -:n{: 
p;d:;::;i r;~cd s•6:5 tc ~;;t t~• crit=~i~ il~::cifi~i c::r:~~~ 
s=~~~in; acd is c~~ ~ost Dnv:rc~=a~c1~l~ so~~d. 

[

lie jc n:iw.::·:-:r. : a.:. i::.na::: :::i.:: :.:::~~ is :>t.~.e;.t -::f 
aco ;7 c factc: ~:aci~J cc tee uf au:~, 
;;::::: ": T::-._, ::::::: d:.:;.: .::~:..:;_; :::: 

~;~i:~efl :~~"· nu t~sc,i:: c::~ w~~~~a:~~~~~:Lw~~~c~~-~:::t~~t:~1J 
th• ~rojdcts feasibiiitJ ~s w~ 
i;:::iirot·.;d -::it;.: in our prc:vious co:r::-·ents, :lEPA :-e;;uir-::s th ... :ig<.:t1cy to 
cc::si:it:.:.s ti-' .. ; rc2.a~iC<:.sh.:.; Oe:·1~~.:: lcc:tl, shc=:--:cr: ~s..:: c;f ~-:.3.;: s 
snvircn=&nc and lcng-car~ p:::odu:civity, including th~ 
bsc~c:~c cha shor:-c~r= banb~ics to b~ d~:-i~~j ~re~ t~"' 
tha lccg tbr= ~n?ir0n~ent~l degrada:icc t~ac wil~ r.sulc. find 
tte economic portion of the process co b• lacking !n this DEIS. A• 
a ~ini~u= you naad to ~aka visible you cons~dbrac_ons cf ccono~ic 
feasibility, ~ini~cm gas price structures, realistic ~ark.:ts. and 
cost/ber.cfit of construction. 

·_fil u I?: i 

National Parks and Conservation Association 
1015 Thirty-First Street, N. W ., Washington, D.C. 20007 

Telephone (202) 944-8530 

NOV 131987 

6-1 

6-2 

RESPONSE 

This comment suggests that an analysis be provided of economic issues for which 
there would be no environmental consequences in terms of physical or biological 
impacts. Such an analysis would exceed the scope of an EIS. The Council of 
Environmental Quality's (CEQ) regulations for implementing NEPA suggests the 
conclusion that it is not an appropriate or obligatory part of the NEPA process 
to analyze the economic issues identified in the comments, such as the economic 
feasibility of the project, potential gas prices in the world market. or the 
cost/benefit of construction. 

On the latter issue, the CEQ regulations are quite clear. Only if a cost/benefit 
analysis relevant to the choice between alternatives is being done, shall it be 
incorporated by reference or appended to the statement (40 CFR 1502.23). For 
purposes of NEPA compliance, the weighing of alternatives need not be displayed 
in a monetary cost/benefit analysis, and should not be so displayed when, as in 
this EIS, there are important qualitative considerations to address. 

The E.lS fulfills its NEPA requirement with regard to the economic issues raised 
in these comments by indicating those considerations, including factors not 
related to environmental quality, which may be relevant. 

Since the proposal is for a conrnercial (non-government) project, the applicant, 
YPC, would be the final judge of the economic feasibility of this projecL 
However, the Department of the Interior will consider economic and other 
non-environmental issues during its decision process following publication of the 
final FEIS. 

Subsection 4. 9 of the DEIS addressed the loca 1 short-term economic benefits of 
the TAGS project and the minimal long-term environmental effects. The 
socioeconomic Subsection 4.2.2 further discusses the environmental effects of the 
TAGS project. 
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COMMENT LETTER 6 
(Contd) 

[

We still question the need for a separate pipeline. because we 
6-3 understand that gas may be injected into the present line and 

transported in that manor. The DEIS does not consider this option. 
In addition we do mot understand why we must continue to consider 
export of the energy when the administration is so d~termined to 
open up the Arctic Ret~ge to full leas~ng sot that the country is 
energy self sufficient. The DEIS addresses the issue of balancing 

I the trade def~cit wit~ this gas, but dces not addr~ss the issue of 
6-4 substitution of an unkn~wn quantity of e~ergy fr~m the Arctic Refuge 

at great cost to the nacion and the environment, ~ith a known 
of gas at ~ini~~~ cost and risk co the environment. We 

tc se~ this analyzed prier to any further work on this 
projec: by :be federal g~war~~anc. 

If you have any questions please contact ce. 

Si:::::erely 

/.JJL-.-. l #--. 
U J. Hcl~an 

Reprbse~cacive 

CirclB 

6-3 

6-4 

RESPONSE 

Natural gas cannot be injected into the TAPS oi I pipeline. To efficiently and 
effectively transport natural gas, it must be compressed to flow at high pressure 
in a gaseous state. To effectively transport oil. it must be pumped in a liquid 
state. The systems for performing such functions are totally different. 
Further, the TAPS pipeline was not designed to accolllllodate the high pressures 
required for the transportation of natural gas. 

The TAGS DEIS assumed that the authorized ANGTS would be constructed in order to 
assure that the cumulative environmental consequences of the proposed TAGS 
project were evaluated in accordance with the requirements of the National 
Environmental Policy Act. (See responses to Comnents 12-1 and 12-3 for a 
discussion of natural gas supply estimates for the Alaska North Slope.) On 
January 12, 1988, the President of the United States cone luded that there was an 
adequate supply of secure, reasonably priced supplies of natural gas to meet the 
demand of P4nerican consumers for the foreseeable future. The authorized, but 
unconstructed, ANGTS project would be capable of also transporting any future 
proven reserves of natural gas on the Alaska North Slope including those that 
might be discovered in the coastal plain area of the Arctic National Wildlife 
Refuge; therefore, authorization of the TAGS project to export Alaska North Slope 
natural gas does not effect the results identified in the TAGS DEIS. Congress 
wi 11 make the dee is ion on A.NWR. 



...... 
• w 

.i:. 

7:1 [ 
7-2 [ 

7-3 [ 

7-4 [ 

7-5 [ 

7-6 [ 

7-7 [ 

COMMENT LETTER 7 

• United States Department of the Interior ·--
Memorandum 

MINERALS MANAGEMENT SERVICE 

ALASKA OUTER CONTINENTAL SHELF REGION 
949 E. 36TH AVENUE, ROOM I JO ANCHORAGE, AK 99508-4302 

To: TAGS Project Officer 

From: Regional Director, Alaska OCS Region 

NOV 121987 

Subject: Review of Trans-Alaska Gas System (TAGS) Draft Environmental Impact 
Statement (EIS) 

The following comments are the result of our review of the TAGS draft EIS. We 
have organized our comments by page references. 

Page S-4, Table S-1: The term "social well-being11 in the human resources 
definition is confusing. Section 4 discusses "Social/Cultural Impacts" as they 
relate to cultural identity and sociocultural systems. The definition would be 
clearer if the focus were on these "systems" opposed to "well-being." This 
comment would also apply to Table 4.1-1 • 

Page S-4. Table S-1: The word "imports" in the last sentence of the footnote 
should be 11 impacts11 (see Table 4.1-1). 

Page S-5. Table S-2: From the analysis provided in Section 4, the major/ 
moderate impacts given to subsistence resources seem unjustified. 

Page 2-2, Table 2.2.1-1: The reason that helicopter facilities were not 
referenced during the operation phase should be explained. 

Page 2-8 through Z-14, Figures: Sources were not cited for Figures 2.2.1-4 
through 1-6 and Figures 2.2.1-8 through 1-10. 

Page 3-47 through 3-49, Table 3. 2. 11-1: This table shows that 27 of the 104 
streams are 11denoted highly sensitive fish stream crossings. u This seems 
significant and should be discussed more. in-depth than presented on page 
3-94/95. 

Page 3-50, 3.2.11.2: This section states that "Arctic char are found primarily 
in the Sagavanirktok River and its major tributaries • • • • " Arctic char are 
found in a number of drainages in the central Beaufort (see Craig, 1984), 
Also, arctic cisco and broad whitefish are found in the Sagavanirkcok River 
(see Endicott reports). 

7 _8 [Page 3-68, 3.2.14: This section does not agree with former discussions by area 
(3. Z .13) for the peregrine falcon. 

7-9 [ Page 3-68, J.2.14: 
area. 

Include Salmon Bluffs in paragraph four as 

a oJrn°lMir~l rr: Pt. ; 
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RESPONSE 

Tables S-l and 4. l-4 have been modified to reflect this comment. 

Table S-1 have been modified to reflect this co1T111ent. 

We have carefully reevaluated the major and moderate impacts given for 
suesistence in the light of other co1m1ents on the DEIS including results of 
fonnal subsistence hearings in G1ena11en, Stevens Village. and Coldfoot. At this 
time. we stil 1 conclude that there would be, under a worst-case scenario, a 
"significant restriction" to suosistence uses to the areas identified in Figure 
4.2.17-1 during the 36-month construction period that TAPS was built. It is 
probable that cooperative efforts by YPC, and the local, state, and federal 
governments can result in mitigation measures that will offset or prec Jude any 
long-term adverse effects on existing subsistence in these two regions. 

As can be seen on Figure 2.2.1-3, a heliport pad is included for each of the 10 
compressor stations. Additionally. eacn of the construction camp sites, material 
storage yards, and LNG facilities would be equipped to accommodate he 1 icopters. 
No additional disturbed area for each facility should be identified. 

The figures located on pages 2-8 through 2-14 were prepared by Yukon Pacific 
Corporation. 

The rivers and streams identified on pages 3-94 and 3-95 are not the only pages 
on which the highly sensitive fish stream crossings are discussed. These pages 
constitute the discussion for the Cook Inlet-Boulder Point alternative from a 
point just south of Livengood to the Boulder Point site on the east side of Cook 
Inlet. The discussion on pages 3-46 and 3-50 through 52 describes the fishery 
resources and fish stream· crossings for the Anderson Bay alternative. 
Additionally, fishery impacts and impacts on stream crossings are addressed in 
Section 4.2.11 (pages 4-52 and 4-53). 

Subsection 3.2.11.2 has been modified to reflect this comment. 

Subsections 3.2.13 and 3.2.14 have been modified to reflect this comment. 

Sagwon Bluffs or "Salmon Bluffs" is added to the discussion in Subsection 3.2.14. 
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Page 3-68, 3. 2 .14: Not only does the American peregrine falcon mi~rate along 
the Tanana and Yukon Rivers (paragraph five). but both rivers are significant 
nesting areas. 

Page 3-69, Table 3.2.14-1: The location/comment column for the American and 
arctic peregrine falcon is inconsistent with Section 3.2.13. 

Page 3-76, 3.2.l7.l: Subsistence is stated to be the "foundation" of the 
sociocultural system, yet sociocultural systems are given minimal discussion in 
this document. This sectiQn should be expanded. 

Page 3-76, 3.2.17.2.1: The reader would not know from the text the tremendous 
importance of the bowhead whale to the Inupiat. In addition, virtually no 
inforntation describing the differences between collll!lunity (1.e., harvest 
locations, quantities, or timing) can be found in this section. The moose 
harvest data noted on page 3-101 should appear in this section. A good analysis 
of subsistence harvest is presented for the Nenana corridor and farther south. 
This type of analysis should also be presented for North Slope comlllunities. 

Page 4-19 through 4-22, 4.2.4: It would be useful to incorporate a logistic 
flow scheme (Le., where materials enter Alaska, how much enters, and what 
enters) into the transportation discussion. From this, the author could 
logically assess the series of impacts on ports, roads, and airports. 

Page 4-19 through 4-22, 4.2.4: A personnel travel scenario in regards to 
personnel location and movement to and from the workplace does not appear in 
this document. This would be necessary to justify the conclusion regarding 
impacts of personnel travel patterns. 

Page 4-27, Table 4.2.6.l: For particulate matter (PM), the new PM 10 particles 
should be included. Also, include Prevention of Significant Deterioration 
Class II air quality limits, which apply to most of Alaska. 

[ 

Page 4-28, Table 4.2.6-2: This table illustrates the calculated concentration 
7-1 7 for Nitrogen Dioxide is greater than significant impact level (not lower as 

· stated in the text at top of the second column) • 

7-18 [ 

7-19 [ 

7-20 [ 

7-21 [ 

7-22[ 

Page 4-29, 4.2.6.3.3: The measures discussed are not mitigative. They are 
standard and would not reduce expected emissions. 

Page 4-31, Table 4. 2. 7-1: There appears to be a label error in this table. 
The last two columns have the same label. 

Page 4-35, 4.2.8.2: Excavation for the LNG terminal should be included. 

Page 4-36, 4.2.8.3.2: The EIS for the Beaufort Sea Sale 97 has been finalized. 

Page 4-62, 4.2.13.2.l: As stated in the fifth paragraph, "Caribou cows are 
very sensitive to disturbance during the calving season, and localized avoidance 
of development activities has been documented (Shideler, 1986)." Cite the 
original author and investigator of this finding and the primary publication 
from which this conclusion is derived, i.e., Cameron, R. D. 1983. Caribou and 
petroleum development in Arctic Alaska. Arctic 36(3) :227-231). 
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RESPONSE 

Subsection J.2.14 has been modified to reflect this conment. 

Table 3.2.14-l has been modified to reflect this comment. 

We have reviewed the evaluations on subsistence and have concluded the 
description is adequate. 

The purpose of this analysis is to address aspects of subsistence that could 
potentially be affected by the proposed project. The YPC project would have no 
impacts on bowhead whales and related subsistence activities. With regard to 
information on difference in harvest patterns between conmunities, the comment is 
accepted. See modifications in the FEIS in Subsection 3.2.17. l. 

A detailed logistic flow.plan would b~ developed for the TAGS project at a later 
project stage. Due to tne upgrade of tne state's infrastructure during and since 
TAPS, it does not appear that there would be any necessary expansion of ports, 
roads. and airports for the TAGS. Expansions during the last 10 years can 
accomodate many more flights than present use. A 11 major Alaskan highways have 
been upgraded in recent years and are significantly below capacity, and all ports 
in Al a ska have excess capacity for transfer of project related cargo. 

As stated in the previous col!Ullent, this is a detail which must await further 
project definition. 

See response to Comment 25-4. 

See response to Comment 25-6. 

Comment accepted and the Ff!S incorporates recommendation in Subsection 4.2.6.3.3. 

Table 4.2.7-1 modified to reflect comment. 

Comment accepted and FEIS incorporates recommendation in Subsection 4.2.8.2. 

Cite for DflS changed to FCIS in Subsection 4.2.8.3.2. 

Cameron replaces Shideler for cite, since the primary conclusion was derived from 
this original publication, and incorporated into his 1986 literature review. 
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Page 4-63 • 4. 2. 13. 2. l: The assessment of impacts on caribou is a brief and 
general analysis with little explanation of how impact levels (minor to 
negligible) were derived. For example, in the first paragraph. the analyst 
states that caribou avoidance of the pipeline corridor due to hUlllan activity 
would be a minor effect because construction would occur during the winter. 
Explain the significance of why winter construction activities are less 
disturbing to the caribou. 

Page 4-69. 4. 2. 14: 0 Endangered" should be included in the title. 

Pajte 4-70, Table 4.2.14-1: This table does not list whales or plants as 
referenced in the text on the previous page. Thia table should also 
distinguish between Arctic and American peregrine falcons. 

Page 4-78 through 4-85, Subsistence: The areas used for subsistence activities 
were not described and the analysis leading to the impact assessment is not 
thorough. In the first paragraph under 4.2.17.5. list what the "disadvantages" 
a.re that employment presents to the traditional subsistence way of life. 

Page 4-121, 4.5.13: This analysis should include the effects of other ongoing 
and proposed projects such as the Endicott development and ANWR oil exploration • 
All potential oil and gas development projects in the Arctic are interrelated 
in their transportation infrastructure and this will have an effect on wildlife 
populations. 

We appreciate the opportunity to comment on this document. Please address any 
questions you have regarding our response to Michael Baffrey at 261-4679. 

1{L D ?~ 
Alan D • .fowi.:n; 
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The brief, general analysis of impacts is consistent with the "generic" nature of 
the EIS as identified in Section 1. The impact levels described were based on 
the original impact definitions identified in Table S-1. Reference to winter 
construction was deleted in the FEIS. 

The title for Subsection 4.2.14 has been modified. 

Subsection 4.2.14.1 and Table 4.2.14-1 has been modified to reflect this comment. 

Considerably more information was reviewed and analysed than presented in EIS. 
The EIS does not present an encyclopedic description of subsistence activities; 
it provides a description necessary to understand the significant impacts of the 
project and alternatives. The conment related to disadvantages in reference to 
employment has been added to 4.2.17.5. In general, the sections on subsistence 
nave been modified _to ref}ect simil~r comments. 

The Endicott development project is an offsho.re project which recently became 
operational. The primary concerns of this project were marine in nature, 
relating to fish movement and migration, impacts to whale migration, and impacts 
to various coastal processes which could affect marine organisms. Marine 
environment from TAGS are primarily in Valdez Arm, not the Beaufort Sea. 

It is uncertain as to what type of development would occur in ANWR should it be 
opened for oi I development. The TAGS pipeline would be totally below ground and 
should not, except during construction, impact wildlife on the North Slope. ANWR 
is more than 50 miles from where TAGS development would occur. Further, the 
Porcupine Caribou herd does not use areas where TAGS facilities would be 
located. Most oil and gas sale/lease decisions by the state and federal 
governments on the Alaska North Slope have presumed that a gas transportation 
system to markets would be developed. Accordingly, the overall interrelation
ships on wildlife populations have been considered in those prior decisions. We 
do not view TAGS as having a significant effect on the cone I us ions leading to 
those earlier oil and gas sale/lease decisions. 
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ROVP (Tye/556-0887) 

Review Comments - Proposed Trans-Alaska Gas System Draft EIS 

U.S. Department of the Interior 
Bureau of Land Management 
Alaska Stat.e Office 
701 C Street, Box 30 
Anchorage, Alaska 99513-0099 
ATTN: Jules V. Tileston 

1. This office has reviewed the subject document and has the following 
comments: 

a) Appendix Map F-2 indicated the TAGS pipeline route crossing b ill the 
proximity of Eielson AFB. Does the proposed pipeline enter Air Force 
property? Will a new easement be required and what environmental and 
security impacts will the project have on AF property? Recommend that 
Alaska Air Command and Eielson AFB be included on the mailing list for 
future reviews or meetings. 

b) The Air Force should be provided with assurances that the centrifugal 
compressors at the Compressor Stations along the TAGS pipeline route will 
not introduce electronic interference for Air Force communication and 
electronic systems. 

c) Will the road construction and increased traffic generated by the TAGS 
project disrupt access to Air Force installationsl' 

d) An alternative pipeline route as described on Page 3-84 indicates that 
the pipeline will cross Clear AFS property. Please insure proper 
coordination with HQ .Space Command and Clear AFS representatives. 

2. Inasmuch as this DEIS does not specifically address potential impacts to 
either of the Air Force Installations noted above, request that an updated 
DEIS be issued to include discussion of said impacts. Also request that 
additional time be provided for the purpose of reviewing and commenting on 
subsequent DEIS. 

3. Please direct any inquiries or future correspondence to Mr. Michael Tye of 
this office at 415-556-0887. 

QwlL. f. ..:/.('.n·vr~ 
PHILLIP :i:. LAMMI, Chief 
Environmental Planning Di vision 

cc.: i 1s 1·::i re· HQ USAF /LEEVN Q LS _ijj 12 ! 
HQ AAC/DERA ru 
HQ AF SPACE COM/DEPV 
343 CSG/DEEV 10V 2} 1987 
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RESPONSE 

like TAPS and authorized ANGTS. TAGS enters U.S. A1r Force property at Eielson 
Air Force Base. 

Yes. easements similar to those issued to TAPS would be negotiated. the 
environmental 1mpacts to Eielson would be similar to those which occurred with 
TAPS construction and operation. YPC would coordinate with the Air force on 
matters of security. 

TAGS compressor stations are not expected to introduce any electronic 
interference to existing or proposed (OTH-B Radar) Air Force communication or 
electronic systems. All compressors and power generators would be driven by 
turbines which do not utilize electronic ignition systems. No TAGS facilities 
would be providers of radio frequency noise. Supervisory control and data 
acquisition and communications facilities needed to operate TAGS would, however, 
use radio frequencies. 

There would be increased traffic generated by construction of TAGS since the .only 
access to that portion of the right-of-way is through the base. This impact 
would be controlled access, similar to that used during the construction of 
TAPS. Since there would be a ~onstruction work pad along the pipeline alignment. 
there would be minimal heavy equipment traffic on the existing base road system. 
To reduce impacts to the base peak traffic flow, schedules could be coordinated 
ut 11 i zing off-peak periods. 

If the Cook Inlet alternative was initiated, coordination with the HQ Space 
Command and Clear AFS representatives would be conducted. 

The FE IS has been strengthened and advance copies of the FE IS were provided to 
the military for review and co11V11ent. The conditions in the proposed BLM 
right-of-way also provides for coordination and consultation, see Table 4.8-2. 
Increased traffic at Eielson is identified in Subsection 4.2.4.4. 
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Oinyee 
P.O. Box 1372 
Fairbonks, AK 99707-1372 

November 16, 1967 

BLM 
AltJSKt.1 State Office 
701 C Street, Box 30 
Anchoroge, AK 99513-0099 
Attention: Jules V. Tileston 

Deer Mr. Ti1es'ton: 

Dinyee is sending comments on the TAGS Ornfl Envtoronmentel lmpect 
Stotement. first off, we went to compliment you for the plon ond the 
pubhc heorings thot you conducted. You dido good job from our 
perspective. We do hove o few comments on the pion itself. We are 
concerned thct the Stevens Village orec wcs not considered cs on oreo thot 
would hove signiftc1mt restnctton of subsistence uses during the · 
construction ond operotion of the gosline due to impacts to fish ond 
wildlife. According to ADF&G, the lowest moose population in the stote is 
In unit 250. Stevens Village residents belleve that that Is o result of the 
oil pipeline. Stevens Village hos probably seen more negative impacts 
from the oil pipeline with Jess positive benefits than any oreo in the stote. 
Alyesko personnel from the neorby pump station still fish the Dall Rivers 
qu1te extensively. It is ongoing. There hos been on inverse relationship 
between the millions of dollars in economic activity in the Stevens 
Village trodltionol lands and the negative impacts from it that the village 
hos suffered. Look ot how the haul rood hos offected Stevens Vil1oge In 
the post. Please correct this oversight in the plan. 

We ore concerned obout the planned building of another bridge at the Yukon 
Rjver. When the time comes the state con condemn the right of way and 
use the current structure. The Yukon Rtver does not need to undergo any 
unnecessary impacts from this project. fil lli @ rn ~ H ffi 
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RESPONSE' 

The purpose of this analysis is to address the impacts of the proposed TAGS 
project. The cumulative impacts of opening up the Dalton Highway are referred to 
in Section 4.7.17. The TA6S project would do little to create additional access 
over tnat which already exists (see response to Comment PH5-4). A second major 
difference between construction of the TAPS line and opening "Of Dalton Highway 
and the proposea TAGS project is the enactment of State regulations reg·arding 
subsistence user preference of fish and game resources. Toe State of Al ask a has 
primary responsibility for overseeing these regulations but under certain 
circumstances under ANILCA, the Secretary of Interior could have enforcement 
responsibilities. 

Wllettier the state would exercise eminent domain for private enterprise is a 
matter beyond the scope of this document. · 

The Yukon River bridge crossing proposed for this project would be located 
approximately l,000 feet upriver from the present highway bridge. The bridge for 
the TAGS project would be constructed solely as a pipeline bridge; no roadway 
would be constructed'. This bridge would be similar to, but longer than, the 
existing TAPS crossing of the Tanana River southeast of Fairbanks along the 
Richardson Highway. Except for the restriction of some existing public access at 
the north bridge abutment, for security reasons, there are no significant 
environmental consequences identified. See subsection 4.2.9.13. 



....... 
I 
w 
ID 

9-3[ 

9-4 [ 

9-5 [ 

9-6 [ 

9-7 [ 

9-8 [ 

COMMENT LETTER 9 
(Contd) 

On poge 4-11 the statement, ·during construction of the oil pipeline the 
only two inhobited settlements on the' route directly affected were 
Wisemon ond Livengood·. This is not true. Stevens V111age wos directly 
affected. 

On poge 4-17 it states that, ·construction comps would be closed upon 
completion of construction ond focmties removed·. This was supposed to 
hoppen ofter the oil pipeline wos constructed but os we see ot Coldf oot it 
did not ond we see the mess thot is there now. 

We ore concerned that the gos line construction should involve less access 
roads being created. There were for too mony constructed for the oil 
pipeline. This impacts subsistence and the country greotJy. 

We ore concerned about impacts from overfishing ond trespass problems at 
the Doll Rivers. The Dall Rivers should be off-limits to the construction 
and operations personnel. Steps should be token to mitigate impacts to 
these culturolly and economically important rivers to Stevens vmage. 
There is a conservation problem there now os a result of the oil pipeline 
according to the local people whO know their rivers tnlimately. 

To try to offset the many negative impacts to the local people, BLM needs 
to insure thot the economic opportunies ore moximized for them. Locol, 
loco\ hire needs to be a priority. J/Vs with the loco\ vmoge corporations 
need to be promoted end mondoted during construction ond operation of the 
hne. Impact funds should be mode ova1loble for the local commumttes in 
order for them to train wor'i<ers and deal with the social impacts. 

The workers end public need lo be kept informed ond educated about the 
subsistence economy, Athaboscan culture, 1md the special relationship 
thot Native Amen cons hove with the federal government. Thls will help to 
mitigate some of the impacts. 

Finally, we opprec1cte the feet thct we ere being kept informed. Please 
keep it up. 

Cordially, 

. /} /1 (/' )_lu,p '-E::::~l?L~J (J 
Cheryl Mcyo 
President 
Oinyee 
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Wiseman and l ivengood were the only two inhabited settlements within 15 miles of 
the TAPS pipeline route. Subsection 4.2.2.2.2 has been modified to reflect this 
colllllent. (Residents of Nolan are not generally eligible for subsistence harvests 
in the nearby Gates of the Arctic National Park and Preserve.} 

As stated in Subsection 4.2.3.2, Yukon Pacific Corporation, sponsors of the 
proposed TAGS project, plan to close each pipeline construction camp and remove 
facilities. The facilities that remained at Coldfoot Camp after completion of 
TAPS were approved by the BLM to provide public facilities for use by the public 
in conjunction witn the State decision to open the Dalton Highway to public 
travel north of the Yukon River. An office complex is also located in this area 
for NPS. along with State highway maintenance facilities, a public airport, a SLM 
temporary office, and a public safety office. 

The proposed TAGS project would utilize as many of the existing access roads 
constructed for the TAPS project as possible to reduce the impacts identified in 
this comment. The location and design of access roads would be determined during 
final design based on engineering and environmental constraints, and project 
construction requirements. Temporary access roads required for construction 
would be blocked and reclaimed to prevent further use. Appendix f of the DEIS 
contained a llst of the access roads by milepost and length. Tnere are indeed 
many fewer access roads for the proposed TAGS project. 

As a mitigation measure propo$ed for this project, the employees of YPC and its 
contractors wi 11 be prohibited from sport hunting while they reside in the TAGS 
construction camps. Furthermore, the BLM would require YPC to provide an 
education program for all the employees of YPC and its contractors. This program 
will contain an orientation to the importance of subsistence activities and other 
Native Alaskan concerns. In regard to current problems with over-fishing and 
trespass, enforcement is the responsibility of tne ADFG and the affected 
landowners. 

Yukon Pacific Corporation has stated that Alaskan hire would be a priority both 
during construction and operation of the TAGS project. This statement is made 
also witn the knowledge tnat YPC must adhere to Federal fqual Oppqrtunity laws in 
the hiring of workers. YPC intends to identify during the detailed design phase 
how employment needs would be met. Tne level and extent of training would be 
analyzed during Phases II and III of the TAGS project. · 

An employee information program would be conducted by the project sponsors to 
provide eacn employee with information .concerning various aspects of arctic 
safety, environmental protection, and specific project restrictions. Suen 
information, as suggested in this C011111ent, could be incorporated into this 
training program. 
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November 17, 1987 

Jules V. Tileston 
u.s. Department of the Interior 
Bureau of Land Management 
Branch of Pipeline Monitoring 
701 c Street, Box 13 
Anchorage, Alaska 99513 

Letter No. 87-3685 

Re: Draft Environmental Impact Statement for 
The Trans Alaska Gas System 

Dear Mr. Tileston: 

This letter constitutes the written testimony of Alyeska 
Pipeline Service Company as Agent for the below listed 
Permittees of the Trans-Alaska Pipeline System (TAPS), sub
mitted in response to the Notice of Availability and Public 
Hearings published in the Federal Register September 11, 
1987 by the Bureau of Land Management, Alaska State Office, 
and ~.s. Army Corps of Engineers, Alaska District, with 
respect to the Draft Environmental Impact Statement (DEIS) 
for the Trans Alask~ Gas System (TAGS). In submitting this 
testimony Alyeska recognizes that the DEIS is not intended 
to be a description of TAGS as that proposed system directly 
impacts upon the existing TAPS crude oil pipeline system 
including the Valdez Marine Terminal. Alyeska understands 
that before any proposed transportation system for natural 
gas is constructed in proximity to TAPS, Alyeska and the 
TAPS Permittees will be given full and adequate opportunity 
to comment upon and object to any proposed construction on a 
site-specific basis. In view of that right, we limit 
present comment to the following points: 

[ 1. 

[ 2. 

Continued coordination between TAGS, ANGTS and TAPS 
throughout the project is essential, especially during 
the planning and design stage. 

Any TAGS facilities which are planned possibly to cross 
or be adjacent to the Valdez Marine Terminal must be 
coordinated with and approved in advance by Alyeska and 
the TAPS Permittees. 

fil~lm 
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SLM and.the USACE plan to continue the coordination which has been ongoing since 
the inception of the TAGS project. Good management and safety dictates that 
during planning and design all present and approved lease holders be fully 
informed of all aspects of TAGS. See response to Comment 10-2. 

Alyeska Pipeline Service Company will continue. to be consulted about proposals 
for the planning, construction, operation and maintenance of TAGS facilities 
across or near the Alyeska oil pipeline marine terminal at Valdez. The oil 
pipeline marine terminal at Valdez is located on land owned by Alyeska. That 
private ownership is in turn adjoined by lands and waters in State ownership. 
The Agreement and Grant of Right-of-Way for TAGS would expressly require TAGS not 
to interfere with operations of the Trans-Alaska Pipeline System or other federal 
authorization thereto. To achieve this objective, the proposed Grant for TAGS 
requires the applicant to coordinate any aspect of TAGS p 1 ans, programs, and 
design criteria with Alyeska Pipeline Service Company during the time such plans, 
programs, and criteria are being developed. Prior to federal approval, the 
applicant wil 1 have to provide evidence that such coordination occurred. Federa 1 
approvals would consider the results of these coordination efforts (for 
additional information see Subsection 4.8 and Table 4.8-2). 
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Bureau of Land Management 
Letter No. 87-3685 
November 17, 1987 
Page 2 

10-3 [ 3
• 

TAPS present and long-term requirements for mineral 
materials must be recognized and provided for. 

10-4[ 
4

• 
Access roads and pipeline rights-of-way must be kept 
open without interruption for TAPS operations and oil 
spill response. 

1.0-5 [ 5. Above and below ground crossings of TAPS by TAGS must 
be approved by and coordinated with Alyeska. 

10-6 

10-7 

[ 6. 

[ 7, 

All areas where TAGS is within 200 feet of TAPS must 
require detailed review and coordination of construc
tion design and activities with Alyeska. 

To the extent joint use may appear appropriate for TAPS 
Related Facilities, such as Access Roads, or for min
eral material sites, Alyeska will require advance 
agreement as to uses and sharing of costs. 

Alyeska and the TAPS Permittees appreciate this opportunity 
to provide comments on the DEIS. Further, we look forward 
to receiving detailed information as required by the Federal 
Agreement and Grant of Right-of-Way for the Trans-Alaska 
Pipeline System in order that Alyeska and the TAPS Permit
tees may continue to review the plans for TAGS as this 
project proceeds. 

Very truly yours, 

ALYESKA PIPELINE SERVICE COMPANY 

di/~7~ 
A~tfed T. Smith 
Associate General Counsel 

sks 

cc: G.M. Nelson 
T.L. Polasek 
s.o. Dietrich 
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RESPONSE 

Information on mineral material for TAPS has been included in Subsecton 3.2.8.9. 

The proposed TAGS project plans to utilize existing access roads where possible 
to reduce environment a I impacts to areas where such roads are available for 
access to mineral material or construction access. During construction, while 
access roads are in use for TAGS, procedures would have been developed by YPC 
during the planning and design criteria development to assure that TAPS could 
continue full uninterrupted system operations of these access roads and that they 
be available for oil spill response. See response to Comment 10-2. 

See response to Comment l 0-2. 

The proposed Agreement and Grant of Right-of-Way for TAGS uses the same 200-foot 
separat1on standard between TAPS and TAGS that was developed for TAPS and ANGTS. 
See response to Comment 10-2. 

The proposed Agreement and Grant of Right-of-Way for TAGS would address these 
issues. However, it has been Yukon Pacific Corporat1on' s position that before 
construction of the project could begin, an agreement relative to potential 
effects of TAGS on TAPS would have to be in place. 
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ALASKA REGIONAL OFFICE 

2525 Gambell Street, Room 107 

Anchorage, Alaska 99503 · 2892 

11-1 

11-2 [ 

11-{ 
11-4 [ 

11-5[ 

L7619(ARO-REC) 1? NOV 1987 

Memorandum 

To: State Director, Bureau of Land Management 

From: Actinie9ional Director, Alaska Region 

Subject: NPS comments on the Draft Environmental Impact 
Statement for the Proposed Trans-Alaska Gas System. 

we have reviewed the subject document and have the following 
comments. 

While no units of the National Park System will actually be 
crossed by the proposed pipeline, both Gates of the Arctic 
National Park and Preserve (GAAR) and Wrangell-st. Elias 
National Park and Preserve (WRST) will be directly affected by 
sport and subsistence hunters and fishermen using park resources 
during pipeline construction, and possibly post construction. 
Potentially, the new users will compete with local rural 
residents who now rely on park and preserve resources. These 
resources are important to local rural residents for subsistence 
activities such as hunting, fishing, trapping, heating and 
homebuilding. 

The final EIS should specify that all other users may sport hunt 
in the preserves and sport fish in both parks and preserves in 
accordance with federal and state regulations. As such, the 
final EIS should evaluate the effects on park and preserve 
resources and associated subsistence users that will result from 
both increased sport hunting and fishing in the preserves and 
increased subsistence use in the parks and preserves by 
construction and operations employees that become local rural 
residents. 

The final EIS should also address the potential for the project 
to cause a redesignation of a community from rural to non-rural 
because of the effect of the project on the local cash/ 
subsistence economy. Should a community or area status be 
redesignated from rural to non-rcral, every resident of that 
community or area would be ineligible to participate in 
designated subsistence hunting and fishing seasons anywhere in 
the state. 

~[g@ffiilW~ 
NOV 2J1987 
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RESPONSE 

Figure 4.2.17~1 has been mod'ified to reflect boundaries of the noted National 
Parks and Preserves along with the Wild Rivers and/or Wildlife Refuges. 
Subsections 3.2.17 and 4.2.17 and the ANILCA 810 finding (Appendix L) have been 
modified to reflect this comment. 

The FEIS incorporates this recommendation in Subsection 4.2.17 .4. 

Corrrnent is accepted and the FEIS incorporates recomendation in 
4. 2 • 17. 4 and 4 • 7. 17. 

The FElS incorporates this recommendation in Subsection 4.2.17.7. 

The FEIS incorporates this recoirmendation in Subsection 4.2.17. 7. 

Subsections 
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In addition, the location of the Alaska National Interest Lands 
Conservation Act Section 810(a) finding must be highlighted in 
the table of contents of the final EIS. 

NPS is concerned about unregulated public access to park/preserve 
lands associated with the project and the potential resultant 
effect on resources of GAAR. Section 4.2.15.2 (page 4-73) of the 
draft EIS describes the potential for increased recreation use of 
areas that are now roadless. This would occur because of 
improved public access via lateral access roads from the Dalton 
Highway to the proposed Trans-Alaska Gas System route. we 
therefore request that the final EIS evaluate the feasibility and 
effect of regulating public access from project lands during and 
after project construction. 

The mitigation measures identified in Section 4.6 (page 4-128) 
do not address project related impacts to recreation and 
subsistence use in either GAAR or WRST. we recommend the 
following actions be considered for implementation to reduce 
potential impacts on park/preserve resources: 

l. During project construction, regulate access from the 
Dalton Highway to exclude other than industrial uses: 

2. Prohibit Trans-Alaska Gas System aircraft access to 
GAAR. 

3. Apply hunting restrictions on Trans-Alaska Gas System 
employees which are consistent with those established 
by the Alyeska Company. 

Concerning cultural resources, the size of the Gallagher Flint 
Station National Historic Landmark, described on page 3-74, is 
incorrect. The landmark is 12 acres in size. The final 
envirorunental statement should reflect this correction. 

Questions concerning our comments may be directed to Larry 
Wright, Environmental Compliance Division, telephone 
(907) 271-2636. 

H-6 

11-7 

11-8 

11-9 
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RESPONSE 

The FEIS incorporates this recol!lllendation in Appendix L. and Tables 3.2.15-2 and 
Figure 4.2.17.1. 

It is unlikely that the TAGS project wi 11 cause any unregulated public access to 
park/preserve lands associated with the project. Existing public access would be 
maintained. During the construction period. new access constructed for TAGS 
would not be available for public use. At the CTOse of the construction phase, 
all new access would be restored and stabilized unless a specific decision to the 
contrary is made by the appropriate state or federal agency. 

The discussion in Subsection 4.2.15.2 relates specifically to access roads in the 
vicinity of Galbraith Lake. Suillllit Lake. and Grayling Lake. Access to other 
areas of concern to the National Park Service would not be increased. 

It is not comtemplated that the TAGS project would result in additional 
significant impacts to recreation and subsistence use in either GAAR or WRST. 
The definition of subsistence provided by the State of Alaska, and incorporated 
into the response to Comment PHS-11, basically prohibits construction workers, 
other than rural Alaskan employees, from participating in subsistence within the 
areas identified. The NPS regulations governing subsistence uses in either GAAR 
or WRST would further reduce the number of people otherwise qualifying under 
state regulations for subsistence use in either nation park system unit. 

With respect to the three specific mitigation measures identified in this cormient 
our response is as follows: 1) Prohibition of non-industrial use from the Dalton 
Highway is not practical because local rural residents and recreationalists are 
now using existing access. New access is discussed in the response to Comment 
11-7. 2) Air access to units of the National Park Systems are issues that will 
be re so 1 ved by YPC and NPS on a case-by-case basis during subsequent phases of 
the TAGS project. It is noted however, that complete prohibition of TAGS air 
access to GAAR would unreasonably restrict standard aircraft practices now in 
use. for example. air access to the TAPS communication site near the boundary of 
FAAR requires low-level overflight to approach the helipad. Aircraft also are 
used to conduct aeri a 1 population surveys of Oa 11 Sheep and other wild 1 i fe 
species in the western part of the Utility Corridor. 3) This mitigation measure 
has been proposed by VPC is part of its application to BLM and USACE. See Table 
4.8-2. 

The acreage for the Gallagner Flint Station National Historic Landmark is 
modified pursuant to this crnmient in Subsection 3.2.16. 
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COMMENT LETTER 12 

NORTHWEST ALASKAN PIPELINE COMPANY--..,, 
ONE OF THE WILLIAMS COMPANIES #II 

WILLIAM J. MOSES 
G6'NERAl COUN$£t ANO 

COAfl'ORAff $lCJ11£lAAY 

311 l C S11Hf, Suit• 200 
Ancnor•g•. AIHIUI 995,0J 

907·561·ll040 

U.S. Department of the Interior 
Bureau of Land Management 
Alaska State Office 
701 "C" Street, Box 30 
Anchorage. Alaska 99513-0099 

Attention: Jules V. Tileston 

Re: 

Gentlemen: 

November 18, 1987 

Gas Transportation 
raft Environmenta 

Northwest Alaskan Pipeline Company (NWA), as Agent and Operator for the 
Alaskan Northwest Natural Gas Transportation Company (ANNGTC), a partnership, 
hereby submits the enclosed written co11111ents on the TAGS DEIS. We request 
that these written connents be included in the official record of proceedings 
in accordance with the Notice of Availability cf the DEIS and Public Hearings 
and Comment Period co111Denc109 September 21, 1987. 

In su0111ary of the comments herein, the TAGS DEIS is a fatally flawed 
document that does not withstand the test of reasonableness in dealing with 
the major issues involved. It is founded on assumptions, critical for the 
proposed TAGS Project, that clearly have no basis in real fty. To adopt such 
assumptions (e.g.. adequate proven gas reserves for two major pipeline 
projects in the early 1990's) is an unconvincing. irresponsible act. The 
DEIS, moreover, fails to comply with CEQ regulations for the preparation of 
environmental impact statements. It clearly obfuscates such key issues as the 
need for a major additional industrial facility at the North Slope. namely a 
gas conditioning plant for TAGS. Accordingly, the DEIS, as it stands, cannot 
serve as an acceptable basis for decision making. 

NWA has already submitted detailed written comments on the TAGS Project 
Description which were made pa rt of the record of the scoping meetings for the 
TAGS DEIS. Rather than repeat each of these earlier comments which are 
equally applicable to the DEIS, the earlier written comments of NWA which are 
cited below and attached hereto as Enclosure A, are incorporated herein by 
reference. 

The earlfer written comments of NWA which are enclosed herewith are 
identified as follows: 

1) Letter dated November 25, 1986 (Subject: Preliminary ConJ11ents on 
Draft Pro ect Descri tion of the Trans-Alaska Gas S stem) from NWA 
to A. H. Koh , an its enc osures: Jd IS /(1 r.: ti?-,": t."'.·. i''"~. 

D 1.S~l.51.i\J\.;,.,.i!! 
IL 
L.;,.-· 

',!OV 2 : 1987 
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RESPONSE 

This co1m1ent confuses a prediction of gas availability and an assumption 
necessary to conduct an analysis of the maximum potential for environmental 
impact. The FEis, for purposes of assuring a representative analysis under 
curnu1ative effects of the proposed TAGS project assumes ANGTS will be 
expeditiously constructed and operated as envisioned in the 1976 FEIS for that 
project and as subsequently authorized on December l, 1980 in the Agreement and 
Grant of Right-of-Way for AtlGTS. 

The DEIS does not make any assessment as to the quantity of natural gas reserves 
on the North Slope. However, for the DEIS to be able to assess the cumulatfve 
impacts of both the ANGTS and TAGS projects, it was necessary to assume that 
there were sufficient reserves available for both projects. The Geological 
Survey and Minerals Management Service are completing a revision of national oil 
and gas existing and projected supplies shown in G. S. Circular 680. Proven 
natural gas reserves in the Prudhoe Bay area of the Alaska North Slope represent 
approximately 15 percent of the total natural gas reserves of the United States. 
In addition, undiscovered, recoverable supplies of natural gas from the Alaska 
North Slope may exceed 100 trillion cubic feet. It is further noted in Comment 
12-21 that Northwest Alaskan Pipeline Company states "We are not suggesting that 
at no point in the future would there be sufficient provenreserves for both 
ANGTS and TAGS." The President's finding of January 12, 1988 (see Appendix N) 
concluded that current and projected future energy markets are adequate and that 
export of Alaska North Slope natural gas met the requirements of Section 12 of 
the Alaska Natural Gas Transportation Act (15 U.S.C. 719j) and that TAGS should 
not hinder completion of ANGTS. 

No data has been presented which would allow the conclusion to be drawn that the 
existing and potentially recoverable gas is insufficient to supply both systems. 
Without substantial certainty that adequate reserves do not exist, the cumulative 
impact analysis of the llEIS must assume that there are-Sufficient reserves for 
both projects, so that the potential for environmental impact is not understated. 

As stated in the DEIS. the gas conditioning facility is not a part of this 
application, but is a connected actfon. Accordingly, the DEIS evaluated the 
anticipated environmental effects of a conceptual gas conditioning plant separate 
from that needed for ANGIS. This was the approach taken by ANGTS where the gas 
conditioning facility was not a part of the ANGTS pipeline project, though 
identified as a connecting action since it was uncertain who would construct it 
or what would be the specific requirements due to field needs and so forth. The 
FEIS for the Sales Gas Conditioning Facility at Prudhoe Bay, Alaska, FERC/EIS 
0009, was issued four years after the FEJS for the ANGTS pipeline alignment was 
approved. To make this point clearer. the TAGS FEIS has pulled together 
infonnatfon in the DEIS relative. to conceptual gas conditioning plant and placed 
these in distinct subsections (see Subsection 2.2.1.l, 3.4. and 4.4). Also, the 
gas conditioning facility is carried through in the cumulative impacts 
discussion. An exception has been made for air quality analysis at Prudhoe Bay 
because there is a high level of uncertainty on the final design for the 
conceptual GCF. Accordingly, the 1980 FERC NEPA evaluation and expired PSD 
permit for the ANGIS SGCF contain conclusions that may not necessarily be 
transferrable and may not be appropriate to what might ultimately be constructed 
to provide LNG quality natural gas to TAGS. Therefore, air quality analysis at 
Prudhoe Bay must be deferred to a future NEPA review (EPA 1988a). Other air 
quality analysis has been detennined to adequately evaluate expected impacts from 
TAGS alone and adequately evaluates compliance with NAAf)S (EPA 1988b). 
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2) 

3) 

4) 

a) 

b) 

c) 

d) 

Letter dated July 24, 1984 from Bureau of Land Management to 
Yukon Pacific Corporation; 
Letter dated September 2, 1986 from NWA to Yukon Pacific 
Corporation; 
Letter dated October 14, 1986 from NWA to Yukon Paciffc Corpo
ration; 
Letter dated March 20. 1984 from Secretary of the Interior to 
Yukon Pacific Corporation. 

Letter dated December 1, 1986 (Subject: Preliminary Conments on 
Draft Project Description of the Proposed Trans-Alaska Gas sxstem) 
from NWA to Honorable Theodore J. Garruh, Federal Inspector. laska 
Natura 1 Gas Transportation System. 

•• owler, 

Letter dated December 22, 1986 (Subject: Additional co11111ents on 
Project Description of the Trans-Alaska Gas System) from NWA to A • 
H. Koh]• BLM • 

Approximately a year ago, NWA pointed out in its November 25, 1986 
Preliminary Co11111ents on the Draft Project Description for TAGS that the 
document suffered from two basic and fundamental categories of deficiencies, 
namely, a fundamental lack of sufficient meaningful information and detail. 
and. second. a series of basic misconceptions regarding a number of highly 
significant aspects of the proposed TAGS project and the already Presidential
ly and Congressionally approved Alaskan Natural Gas Transportation System 
project {ANGTS). As will be seen below. the TAGS DEIS suffers from the same 
basic deficiencies, perhaps understandably so, since the DETS necessarily had 
to be based in large part upon the TAGS Project Description. Therefore, 
rather than repeating each of the co11111ents made in previous submittals regard
ing these deficiencies, we wfll merely highlight the most glaring examples 
found in the TAGS DEIS. 

Failure to Address the "No AcHon Alternative" as regufred by 40 C.F.R. 
l508.25(b). 

As pointed out in our earlier submittal of November 25, 1986, the draft 
TAGS Project description failed to address the "no action alternative," and 
this basic deficiency still exists in the TAGS DEIS. The Council on Environ
mental Quality's (CEQ) regulations under the National Environmental Policy Act 
(NEPA), 40 CFR 1508, applicable both to the Bureau of Land Management (BLM) 
and the U.S. Corps of Engineers (U.S. COE). mandate fn 40 CFR 1508.25(b) that 
agencies must consider the "no action alternative" in the EIS process. In the 
present TAGS DEIS, the agencies simply make a bald assertion that a "no
project alternative was also evaluated" (see, for example, paragraph S-4, 
paragraph 2), but then only discuss the "no action alternative" 1n fleeting 
references (see, page 2-6, Section 2.9.5 and Section 2.9.6 0 page 4-13l, 
Section 4.9) in a context of the assumed downside of no action. It is clear, 
however. that an agency must a 1 so adequately address the benefits of "no 

12-2 

RESPONSE 

Conment accepted and the FEIS incorporates reco11111endation in Subsection 2.9. 5 and 
4. 5.4. Also. a cumulatfve sunmary of the "no action alternative" is included in 
Table S-2. 

It was in no way suggested in the DEIS that "if TAGS is not built, there will be 
no development of Alaska North Slope gas." For example, p. 4-119, while 
discussing the cumulative effects of TAGS on petroleum resources, states: "The 
cumulative impact of TAGS on petroleum resources would focus primarily on future 
State. federal, or Native leasing, as decisions to data have assumed there would 
be an operational natural gas delivery system between the Alaskan North Slope and 
markets." We believe that when the marketplace demonstrates a need for natural 
gas, federally authorized ANGTS would be, constructed to transport Alaska North 
Slope gas to the market in the lower 48 state's markets. 
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action.. under the mandate of the regulations. In other words, the CEQ 
regu1ations require agencies to address in the EIS the benefits which wi 11 
result if the "no action alternative" is chosen. Thus. for example, since BLH 
and U.S. COE both state in the DEIS that the ANGTS project is assumed to 
proceed regardless of whether or not TAGS fs approved, 1t fs fatuous to 
suggest that ff TAGS is not bu11t there will be no development of Alaska North 
Slope gas or that there wfll be no economic benefits to the state and local 
jurisdictions of Alaska. The TAGS project purports to be fn addftfon to the 
a 1 ready approved and permitted ANGTS gas line project, the benefits of which 
are already a matter of record in proceedings before the federal Energy 
Regulatory Conmission {FERC}. As testified to fn those proceedings, the 
benefits of the ANGTS project range into the billions of dollars for state and 
local jurisdictions. as well as employees, contractors, subcontractors and 
suppliers. whether or not TAGS 1s ever approved. As to specific benefits 
resulting from •no-action" on TAGS. they include, among others, avoiding the 
disruption and cumulatfve environmental impact of a third major pipeline 
system. avoiding an inefficient, wasteful use of gas resources (by LNG 
conversion). and obtaining the economic and nationa 1 security benefits of an 
enlarged energy supply through ANGTS for all of the United States. Since. as 
already stated, TAGS does not purport to constitute a substitute for ANGTS but 
merely an additional project, failure to address the overall benefits of the 
"no action alternative" is a fundamental deficiency in the DEIS. 

Misconceptions and Contradictory Statements Regarding the Nature of TAGS as an 
Add1tional and Sequential Project Rather than an Alternative ProJect to ANGTS 

These comments fall 1nto three principal areas: 1) Use of ANGTS-
pennitted facilities. 2) availability of adequate proven gas reserves for two 
major pipeline projects in the early 1990's. and 3) analysis of certain 
environmental impacts by Argonne National Laboratory • 

In earlier comments it has been pointed out that the various drafts of 
the TAGS Project Description contained misconceptions regarding the avai labi 1-
ity of various facllities along the ANGTS route for use by TAGS. Thus, TAGS 
has described as "critical" to fts needs certain camp sites, airfields and the 
like. and completely overlooked the fact that such facilities were already 
permitted to ANGTS and would not be available to TAGS during the construction 
phase of ANGTS. We pointed out that sfnce TAGS is an additional project to 
ANGTS, unless the DEIS can adequately address the problem of simultaneous 
construction, the TAGS DEIS must unequivocally acknowledge the fact that TAGS 
1s only even conceptually feasible as an additional project sequentially 
following ANGTS. 

Rather than squarely addressing this basic deficiency. the DEIS merely 
confuses the matter further. Illustrating the contradiction and confusion in 
the DEIS are. on the one hand, statements fn the document that unequivocally 
state that TAGS and ANGTS are assumed not to be constructed concurrently (see. 
for example page 1-7. Section 1.6. penultimate paragraph) " ••• it is assumed 
that TAGS and the authorized AHGTS would not be constructed concurrently •.. "). 
and the agencies go so far as to state that .. concurrent construction ••• is 
assumed not to be viable ••• " {page 4-1. paragraph 1; see also Section 
4.5.1.2). On the other hand, apparently unmindful of the fact that it has 
concluded elsewhere in the text of the DEIS that concurrent construction of 
TAGS with ANGTS is simply not viable. in its introductory overview and summary 

12-3 
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RESPONSE 

This comment addresses several issues: some federal areas are needed by both 
TAGS and ANGTS; TAGS can be approved only as an additional project "sequentially 
following ANGTS," and; the FEIS must consider "simultaneous construction" of TAGS 
and ANGTS. 

Federal authorizations for ANGTS temporary use such as construction camps, 
airfields and the like are non-exclusive and may be used for other compatible 
uses (see response to Comment 12-38 for additional discussion). State 
authorizations for ANGTS have not been completed (see Coment 22-71). These 
facts have been considered in the FEIS. 

The FEIS has assumed for the evaluation of cumulative environmental consequences 
that ANGTS would be built. The Supplemental FEIS prepared by FPC in 1976 
outlined the anticipated environmental consequences associated with construction 
and operation of ANGTS. This FEIS has incorporated by references the 
environmental consequences of ANGTS (pp. 209-328) and then evaluated the 
cumulative effects of TAGS combined with those of both ANGTS and TAPS and other 
pertinent transportation/utilities such as the Dalton Highway. At this time, 
there is no clear evidence as to whether ANGTS or TAGS would be built second. 
The FEIS has been revised to more clearly reflect the absence of a definitive 
final design schedule or construction schedule for ANGTS or when planning and 
design development suspended in 1985 would be restarted. This uncertainty was 
further emphasized in November 1987 when ANGTS announced closure of its office in 
Fairbanks and subsequently in December 1987 when ARCO announced 'it was 
withdrawing from the ANGTS group because there were inadequate economic 
incentives to deliver Alaskan North Slope natural markets to domestic markets in 
the conterminous United States. 

Simultaneous construction requires all federal and state permitting to be 
completed, all financing in place and all necessary supplies needed for 
construction, e.g., 48-inch pipe for ANGTS and.36-inch pipe for TAGS, compressors 
and chilling equipment for both ANGTS and TAGS compressors. skilled workforce and 
necessary construction equipment. The likelihood of this happening in the light 
of world financial markets and the fact that ANGTS would need to have concurrent 
construction in both Alaska and in Canada make the probability of ''simultaneous 
construction" very remote. 40 CFR 1502.14 of the CEQ Regulations requires an EIS 
to examine all reasonable alternatives. ln determining the scope of alternatives 
to be considered, the alternative must be practical or feasible from the 
standpoint of technical and economic factors when tempered by common sense. The 
8LM and USACE carefully have reconsidered the potential for simultaneous 
construction of both ANGTS and TAGS as discussed on p. 1-7 of the OEIS and have 
determined that simultaneous construction of both gas pipeline projects remains 
unlikely. 

See response to Comment 12-3. 
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we find the government agencies assuming, for purposes of the DEIS, that ANGTS 
would be started in 1990 (page 5-7, Section 5.5.7.1.2, paragraph 2). and only 
a few pages later showing TAGS assumed to start its own field work also in 
1990 (see figure 1.1-1. on page 1-2). 
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S1nce the DEIS simply fails to address the cumulative impact of TAGS 
being constructed concurrently with ANGTS. and goes so far as to say 1t would 
not even be viable as a concurrent project, then BlM and U.S. COE need to 
clarify the contradictory statements in the document by clearly pointing out 
that the only circumstance in which a proposed TAGS project 1s even considered 
viable is as an additional project to ANGTS which sequential Ty fol lows con
struction of the already approved and pennitted ANGTS project. 

Similarly, and of more fundamental importance, BlH and U.S. COE need to 
clarify their assumptions in the DEIS that there would be adequate supplies of 
North Slope gas to support economic operation of both ANGTS and TAGS by 
pointing out that they are merely assuming the development of future proven 
reserves of gas based upon a sequential construction of TAGS after ANGTS. 
since a simple mathematical computation of the volumes of proven existing 
supply necessary to meet the throughput of ANGTS set forth in the Congres
sionally approved President's Decision of 1977, demonstrates that present 
proven North Slope gas supplies are rnsufficfent for both ANGTS and TAGS in 
the timeframe discussed in the DEIS. To blithely assume that adequate proven 
gas reserves exist for two major gas pipeline projects. both to be constructed 
in the early 1990's. is an incredibly facetious, irresponsible act that cannot 
withstand objectfve examination of the facts. To persist in such an assump
tion in the face of expert testimony on the record to the contrary. is arbi
trary. capricious and unsupported by the record. 

As was true of the earlier TAGS Project Descriptions. the DEIS is also 
replete with additional examples of contradictory statements or assumptions 
regarding whether TAGS is purportedly an additional project to ANGTS or an 
alternative. For example, the entire assessment by the Argonne National 
laboratory attached as Appendix K and the narratfve text related thereto 
suffers from this deficiency. Keeping in mind the asserted basic assumption 
of BLM and U.S. COE that ANGTS is already approved and will be built during 
the tfme frame considered in the DEIS -- in other words, that TAGS is an 
additional project to ANGTS and not an alternative, and that concurrent 
construct10n of TAGS and ANGTS simply is not viable -- then the fundamental 
premise of the entire Argonne National Laboratory study stands in stark 
contradiction to the body of the DEIS. Argonne, according to its own 
introduction, assumes only two scenarios fn fts study (see Appendix K. page 
K-3). First, only a TAGS export project and no additional gas available to 
the Lower 48 states; and second, additional domestic gas available to the 
lower 48 states but no gas from the North Slope. It is ludicrous that Argonne 
never even addressed the one scenario involving a project al ready approved by 
Congress and permitted by the Federal Government, ANGIS, nor did it address 
the most obvious "no action" alternative, namely, no TAGS project and only the 
approved ANGTS project. 

12-8 r 
Even setting aside the peculiar aspect of Argonne proceeding in the 

opposite direction of BLM and U.S. COE, the interpretation of statistical data 
in the study is suspect. For example, national percentage averages are used 
to reach a sumary conclusion that loss of Alaskan gas to the Lower 48 market 
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See response to Conment 12-3. We further agree that cumulative impacts are an 
important element ot the required evaluations under the National Environmental 
Policy Act and have strengthened the FEIS accordingly. Although ANGTS and TAGS 
are not "interchangeable," the overall cumulative effects identified and 
available in the public record for ANGTS reasonably can be used to predict the 
cumulative environmental consequences of construction and operation of the 
proposed TAGS project. 

The FEIS does not assume that TAGS would be constructed after ANGTS. Whether 
TAGS or ANGTS comes first is a marketplace decision (see response to Comnent 
12-3). Proposed federal authorizations of the TAGS project recognize prior 
federal authorizations for ANGTS. The proposed Agreanent and Grant of 
Right-of-Way includes specific .requirements that the applicant consult with the 
holder of the ANGIS Agreement and Grant. As noted in the response to Conment 
10-2, the applicant would be required to provide evidence of coordination with 
Aly~ka and ANGTS prior to federal approvals. The President's finding of January 
12, 1988 concluded that export of Alaskan North Slope natural gas complies with 
the requirements of Federal. law that led to subsequent authorization of 
expeditious construction of ANGTS in 1980. For further discussion. see response 
to Co!llllents 12-1 and 12-38. 

See Coment 12-1 for discussion on gas reserves. 

The comnent reveals a lack of understanding of the purpose for which the analysis 
was conducted. The analysis examined the potential for environmental impacts in 
the lower 48 states if the exportation of natural gas via TAGS results in a 
domestic supply shortfall. Thus. the scenarios were drawn in a way to simulate 
the manner in which such a shortfall could be made up without the use of North 
Slope gas. A scenario developed to 1ncfooe North Slope gas, as supported by the 
comnent, would be irrelevant t:o the question being examined, i.e., what 1s the 
environmental effect of exporting the gas instead of using it domestically. To 
develop such a scenario, it would be necessary to postulate that no shortfall 
occurs as a result of the TAGS export, in which case no environmental impact 
would occur. Therefore. to develop such an alternate scenario serves no useful 
purpose from the standpoint of environme!1ta1 impact analysis under NEPA. 

In a broader sense, it is important to note that nowhere does the EIS stipulate, 
or even predict, that ANGTS would or would not be built, e.g •• TAGS and ANGTS are 
not connected ad ions. Nor does it present an opinion as to the viability of 
both projects existing together.. Such speculations are inappropriate for an El S 
and are not necessary in order to conduct an analysis of the potential 
environmental impacts. The viability of both projects would ultimately be tested 

·in the marketplace. Rather, the document makes appropriate analytical 
assumptions consistent with the issues being examined in order to predict the 
environmental consequences. When examining the issues surrounding the cumulative 
construction impacts, of course both TAGS and ANGTS must be included. Likewise, 
when examining the issue of the lower 48 impacts resulting from a shortfall, no 
North Slope gas can be included. In short, the scenarios developed must match 
the issues being examined. 

Northwest Alaska claims that ANL 's finding that a 3 to 6 percent increase in 
S02 residuals in some western areas is a signlf1cant environmental impact. 
Given the long lead times for development and the disparity among energy 
forecasts over the 20-year period covered by the analysis, a 6 percent difference 
is well within the error tolerances of the models. Hence, a 6 percent difference 
from the base case 1s not statistically significant. 
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has "minimal" environmental effect (see page 4-125), but Argonne's own tables 
of impacts on a regional basis raise a warning flag. For example, Table 3.1.2, 
page K-20 shows a 5.45 percent increase in SO? emissions in Mountain Region 2 
compared to the reference case. Again, for NO (Table 3.2.2) the South 
Atlantic Region and Mountain Region 2 have increas\s of 3.06 percent and 6.85 
percent respectively. At a time when a major national effort is underway to 
achieve absolute reductfon 1n hannfu1 emissfons to the atmosphere, ft fs 
dfsfogenuous to label such increases as "minilllll .• In summary, the Argonne 
study reaches a manifestly erroneous conclusion, is based on erroneous 
assumptions and fails to even address the fact that TAGS supposedly fs befng 
considered by the Government as an addftiona 1, non-concurrent project to 
ANGTS. 

Obfuscation Regarding Gas Conditioning Facilities 

The treatment of gas conditioning facilities for the TAGS project in the 
DEIS is a classic example of obfuscation. Yukon Pacific has presented differ
ent versions of the "facts" regarding the condftfonfng facility necessary to 
process and deliver the pipeline quality gas required for fts proposed TAGS 
project. Thus. in one earlier version of the "facts" Yukon Pacific stated 
that "existing and authorized gas conditioning facilities fn Prudhoe Bay can 
provide the quality of pipeline gas needed to operate TAGS" (see NWA conments 
of November 25, 1986), and asserted that it would discuss responsibilfty for 
construction and operation of such facilities with the North Slope gas produc-
ers and NWA. When NWA pointed out that the only "existing or authorized" 
facilities at Prudhoe Bay were the ANGTS Alaska Gas Cond'itioning Facility 
(AGCF) and the Miscible Gas Facility (M6F) used to process gas for enhanced 
recovery of oil• and further pointed out that the AGCF was a FERC-regulated 
jurisdictional facility, TAGS attempted to change its story. Thus. Yukon 
Pacific in statements to the FERC contradicted its own right-of-way applica
tion and Project Description already pending before BLM and U.S. COE. and 
asserted that the conditioning facility would not be the existing AGCF. but 
rather a separate, stand-alone gas conditioning facility. As you are aware. 
the problem of flatly contradictory filings by Yukon Pacific before FERC and 
BLM/U.S. COE is an issue. among others, now pending in an appeal to the U.S. 

_ Court of Appeals for the District of Columbia Circuit. No. 87-1540. 

[ 

The DEIS reflects the confusion and contradictions evident in Yukon 
Pacific's own filings to date; however, as will be seen, BLM and U.S. COE 

12-10 compound the confusion by failing to review their own records regarding the 
ANGTS AGCF. . 

A necessary starting point fn attempting to sort out the confusion of the 
DEIS regarding the gas conditioning facilities is a recognition of the re
quirement in the C. E. Q. regulations that an impact statement must address 
"connected actions" (40 CFR 1508.25(a)). The regulation defines a "connected 
action° as one which automatically tr1ggers other actions which may require 
environmental impact statements; or actions that cannot or will not proceed 

12-11 I unless other actions are taken previously or simultaneously; or are indepen
dent parts of a larger action and depend on the larger action for their 
justification. Based on the regulatory definition. there can be no rational 
argument that·construction of the TAGS pipeline system and a gas conditioning 
facility to produce pipeline quality gas for that system are not "connected 
actions," and under H.E.P.A. both must be addressed in the DEIS. 

12:-9 

12:-10 
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The FEIS considers the gas conditioning facility as a separate, stand-alone 
facility which fs a "connected action• to the TAGS project. The North Slope 
conceptual gas conditioning facility discussed in the FEIS, however, fs not part 
of the proposed federal action described in the FElS. No applications have been 
ftled for State or federal approval of such a facility. As stated fn the 
response to Co11111ent 12-1, it was several years following the completion of the 
ANGTS HIS that an FEIS for the Sa.les Gas Conditioning Facility at Prudhoe Bay, 
Alaska was approved. This was due to the fact that an agreement had to be 
coordinated with the North Slope gas producers, the State of Alaska and NWA. As 
stated in Subsection 2 .2:. 1, the same scenario must be followed with TAGS. 

Much of the information about the ANGTS AGCF is proprietary and not in the public 
domafn. References in the TAGS DEIS to the ANGTS AGCF relied upon the FERC FUS 
information which was in the publ k domafn. It fs recognized that the conceptual 
9as conditioning plant evaluated as a connected action with TAGS ts a 
worst-case" and that the initial SELEXOL design has been discarded for a more 

efficient design and that the producers have recently completed a major gas plant 
in the Prudhoe Bay area. As noted in Subsection 4. 7.6, air quality analysis for 
a facility at Prudhoe Bay needed to provide LNG quality natural gas to TAGS must 
be deferred to a future NEPA review. However. if Northwest Alaskan Pipeline 
Company wishes to place their information in the public domain, we would be 
pleased to use it. 

As stated in the response to Comment 12-1, and evident in the DEIS, and more 
speciflcally stated in the FEIS, the conceptual gas conditioning facility is a 
"connected action." lhe Council on Environmental Quality (CEQ) stated in July 
1976 that although the generic FEIS's prepared for the various pipeline proposals 
was adequate under the National Environmental Policy Act (NEPA) additional EIS's 
or more site-specific environmental data must be presented, with sufficient 
analysis to weigh important environmental concerns. It was several years after 
this decision that NWA filed an application with the FERC for a certificate of 
public convenience and necessity for the gas conditioning facility. This process 
ultimately culminated with the FEIS cited in the response to Comment 12-1 and 
incorporated b;: reference in the TAGS EIS process. 
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The DEIS assumes that ANGTS wfll be built (page S-1. paragraph 3}; that 
is to say. it assumes that the ANGTS pipeline and AGCF will be built, but then 
ignores the required review and analysis of a separate, stand-alone TAGS gas 
condition fog faci Hty as a "connected action" to the TAGS pipe 1 ine proposa 1. 
Thus, the DEIS asserts that gas conditioning facilities are not part of the 
TAGS project (page 5-3. Section S-4. paragraph 2) and tries to obfuscate the 
issue by claiming that the effects of a gas cond1t1onfng facility for TAGS are 
11 similar to those evaluated in the ANGTS 0 (page S-3. Section S-4, paragraph 
2). while at the same time totally ignoring any discussion of the cumulative 
effects of a second gas conditioning facility on the North Slope (page 5-7, 
Sect1on S.5.7.3, the DEIS asserts that the TAGS facility would be independent 
of the one evaluated by FERC for ANGTS). There is even a more glaring example 
of the confusion regarding a TAGS gas condftfonfng facility and its relation
ship to the government-approved AGCF in the compatibility evaluation attached 
as Appendix B to the DEIS. At page 50 of Appendix B, the DEIS describes a 
Selexol-based AGCF and incorporates by reference into the TAGS DEIS the impact 
statement for the ANGTS AGCF. Let us set the record straight. 

1. The ANGTS AGCF uses a BASF-based design, not a Selexol-based design. 
BLM and U.S. COE have apparently overlooked their own records which 
wfll show that in a Federal Register Notice of Design Arrova1 
publ fshed 1n Federal Register Vol. 48, No. 241 at pages 55 96 and 
55597 on December 14, 1983 the Federal Inspector for ANGTS approved 
a BASF Act1 vated MOEA process for the AGCF which results in an 
increase in efficiency and reduction 1n cost of the facility. Thus, 
the DEIS in late 1987 is sttll discussing a conditioning facilfty 
based upon a process (Selexol) which four years ago was replaced by 
a more efficient reduced cost facility that the government itself 
approved in a fonnal Federal Register notice of final agency action 
under Reorganization Plan No. 1 of 1979. 

2. Since the DEIS asserts that the latest version of the TAGS proposa1 
for conditioning gas does not involve the AGCF for ANGTS, and that 
the TAGS will use a separate gas conditioning facility, obviously 
merely incorporating into the TAGS DEIS the FEIS for ANGTS does not 
meet the statutory and regulatory requirement for discussion. review 
and analysis of the proposed TAGS gas conditioning facility as a 
••connected action" to the TAGS proposed pipeline. Connon sense 
indicates that a discussion of someone else's facflity doesn't solve 
the problem of describing and reviewing and analyzing one's own 
proposed facility which purports to be a separate stand-alone 
facility. 

3. The proposed gas cond1tfoning facility for TAGS wil 1 be an enormous 
industrial facility under any circumstance. as discussed below, and 
not just a minor modular add-on to an existing facility. 

r 
The DEIS, rather than addressing the issue of a gas conditioning facility 

for TAGS, speculates on use of the Central Gas Facility at Prudhoe Say (for
merly referred to as the Miscible Gas Facility (MGF}). Once again, the 

12 _16 government has overlooked its own records and has just compounded the confu
s fon. As the U.S. COE records will clearly indicate, the location of the 
CGF/MGF and the co-location of the AGCF was carefully coordinated by the 
sponsors of ANGTS and the owners of the CGF/MGF. As a matter of fact, an 
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RESPONSE 

The cumulat1ve effect discussion of the TAGS DEIS evaluated the author1zed ANGTS 
in Subsection 4. 5.1. 5 and reflected through the cumulative effects discussion. 

The use of confidential and proprietary · infonnation in evaluations under the 
National Environmental Policy Act 1s prohibited. The only available infonnation 
in the public arena dealing with the environmental consequences of construction. 
operation, and maintenance of a gas conditioning facility in the Prudhoe Bay area 
is found fn the 1980 HIS prepared by the federal Power Conrnission entitled 
"Prudhoe Bay Project" (Sales Gas Conditioning Facility for the ANGTS project). 
It is public record that ANGTS requested revision of the proposal described in 
the 1980 FEIS. However, as noted in the enclosures to this comment. certain 
1nformat1on provided the U.S. Army Corps of Engineers on October 23. 1984 was 
classified by the Northwest Alaskan Pipeline Company as "CONFIO£NTIAL/PROPRIETARY 
INFORMATION ENCLOSED." The USACE granted the ANGTS a pennit for the Alaska Gas 
Condftfoning Facility, Permit Number 4-820121, on July 25, 1983. This permit was 
modified by the USACE at the request of ANGIS on May 7. 1985, Penni t Number 
M-820121, to reduce the size of the fill due to plant redesign and a new process 
to condition the gas. It also is pertinent to note that the required air quality 
permits from AOEC for the BASF-based design for the AMGTS Sales Gas Conditioning 
Facility have not been issued by EPA or DEC, nor have authorizations to use state 
ownerships needed for the ANGIS facility been given by the state. 

See response to Corllllents 12-l, 12-9, 12-11, 12-12, 12-13, 12-15, and 12-16. 

As stated in Co11111ent 12-16, NWA originally estimated their gas conditiontng 
fac1lfty (GCF) to cover an area of approximately 300 acres wfth a stand-alone gas 
conditioning facility. Due to the construction by ARCO of the CGF/MGF (the GCF 
would be co-located with this facility) and a process change, the ANGTS GCF would 
require about 200 acres. To use a worst-case scenario, as discussed in the HIS, 
a conceptual GCF for the TAGS project would require approximately 300 acres. 

The DEIS adopted by reference a worst-case scenario for a. conceptual gas 
conditioning facility like that evaluated in the Sales Gas Conditioning Facility 
at Prudhoe Bay, Alaska, FERC/EIS 1980. This FEIS reviews and analyzes the 
potential impacts in Subsection 4.4. 
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overlapp1ng of the areas for the CGF/MGF and AGCF was specifically designed to 
allow the AGCF to potentially share usage of the CGF/MGF flare facilities and 
pits. In fact, the ANGIS project sponsors and the CGF/MGF owners have 
contemplated fully integrating the CGF/MGF and the future AGCF. which would 
result in additional substantial cost and environmental benefits. The AGCF 
plant layout was specifically redesigned, 1n coordination with the North Slope 
Producers in 1984/85. to pennit this to occur. Under thfs redesign. the 
CGF/MGF would potentially provide hydrocarbon dew point control and supply the 
AGCF with gas reQuiring only C02 removal, compressfon and chilling. (See 
letter of April 3, 1985 to U.S. CoE and letter of February 27, 1984 to Alaska 
State Pipeline Officer for ANGTS; U.S. COE was also directly informed of this 
by NWA letter of October 23, 1984; copies of letters attached as Enclosure B.) 

So as to place in perspective the relative size of the CGF/MGF and AGCF, 
let us examine the U.S. COE's own records. The U.S. COE's 404 permit for the 
CGF/MGF authorized the placement of over 600,000 cubic yards of gravel into 
85+ acres of wet tundra for purposes of constructing that fac i1 i ty. The 
original AGCF 404 pennit covered an area of approximately 287 acres and 
authorized over 2. 7 mil 11on cubic yards of gravel. After the redesign and 
co-location of the AGCF with the CGF/MGF, the' area required for the AGCF was 
reduced to approximately 186 acres and 1.79 million cubic yards of gravel. 
Thus, a TAGS startd-alone gas fac~lity, wMch under the basic assumption of the 
DEIS. is additional, unconnected, and stands separate from the AGCFiCGF/MGF 
co~located facihties, will be an enormous industrial plant covering about 200 
acres of wet tundra and fs expected to use over two million cubic yards of 
gravel. With the possible exception of the proposed LNG tenninal facility for 
TAGS, the required North Slope gas facility is the largest and most expensive 
single component in fts entire system. Yet, the OEIS fails to review and 
analyze its potential environmental impact. 

Use of ANGTS Proprietary and Confidential Data 

This subject has be covered ai: length in earlier NWA conments, and we 
wfll therefore merely reiterate our earlier position: such data was developed 
at great expense by the sponsors of ANGTS. belongs to the sponsors of ANGTS, 
is proprietary and confidential, and with few exceptions, is protected 
specifically under the Copyright Law of the United States. The statement at 
page 4-40, Section 4.2.8.6 that large amou11ts of laboratory and full~scale 
frost heave data "have been developed and reported by ... Northwest Alaskari 
Pipeline Company ••• " fs misleading. NWA has, in fact, 11developed 11 such data 
for the ANGTS sponsors, but the date is not "reported," that is to say, it has 
not been placed in the public domain,ancftherefore 1s not avallable to TAGS. 

Proximity - Related Problems 

NWA 1n its conments of December 22. 1987, pointed out that the TAGS 
Project Description raised several fundamental proximity-related issues; 1) 
Pipeline crossings, 2) Compatibility of three large diameter pipelines in 
close proximity; and 3) Atigun Pass. The TAGS Project Description was vague 
on each of these issues and lacked meaningful detail. Neither Yukon Pacific 
nor the agencies preparing the DEIS have done any field work or engineering 
regarding these issues and therefore the DEIS remains vague, sketchy and 
essentially lacking fn meaningful engineering or technical data, review or 
analysis. 

12-17 
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The reference to NWA nas been deleted. Confidential and proprietary information 
cannot be used 1n the EIS process. TAGS is "not a substitute" or "alternative" 
project to ANG TS. Although ANGTS and TAGS are not "i nterchangeab 1 e," the overall 
effects identified and avallable in the public record for ANGTS reasonably can be 
used to predict the environmental consequences of construction and operation of 
the proposed TAGS project. The details of engineering requirements to 
successfully place a buried chilled 48-inch natural gas pipeline in sensitive 
environments in Alaska is confidential and proprietary. However, there is a 
public record by the Federal Inspector in the 23rd quarterly report of May 8, 
1985 to the Vice President of the United States on the status of ANGTS that there 
are in fact satisfactory solutions to many unsolved issues identified in the 
ANGTS Agreement and Grant of Right·of-Way. Therefore, it is logical that 
unanswered technica 1 quest ions that confronted ANGTS at the time of its Agreement 
and Grant of Right-of-Way on December 1, 1980 also can be satisfactorily answered 
for TAGS and that TAGS has similar environmental consequences to those of ANGTS. 

It has been determined that the proposed TAGS project meets the require11ients that 
subsequent federal approvals under the Mineral Leasing Act. as amended, be 
compatible with prior federal authorizations under the provisions of 43 CFR 
2881.1-1 and 2881.1-3. This determination is based upon the information 
available in the public sector and has been evaluated in the light of 
confidential and proprietary information available to such agencies of the 
federal government. (Also see response to Comment 12-39.) The Federal Inspector 
was consulted about the determination of compatibility in so far as ANGTS and 
TAGS are involved (see DE IS Appendix B at p. 6-8 and B-9). A draft Memorandum of 
Agreement between the Federal Inspector· and BLM outlines haw the respective 
authorities for ANGTS and TAGS would be discharged to expedite federal decisions 
for TAGS. Further, provisions similar to that developed between TAPS and ANGTS 
have been proposed for inclusion in the Agreement and Grant of Right-of-Way for 
TAGS (responses to Comments 10-2, 10-4, 10-6, and 12-6). 

This comment addresses issues also raised in Comments 12-23 (Crossings), 12-24, 
12-30, 12-46 and 12-48 (Compatibility), and 12-20, 12-22, 12-43 (Atigan Pass). 
Accordingly, please see responses to these comments as well. 
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1) Pipeline Crossfngs: We pointed out the problem of unnecessary 
pipeline crossings in our earlier letter, indicating that the TAGS 
chart showed 41 crossings. However, the DEIS does not address th1s 
issue. In fact, by omfttfng the ear11er chart. the issue has been 
ignored entirely. Merely dropping the chart doesn't solve the' 
problem. 

Z) Compatibil Hy of three large-diameter pipel fnes in close proximity: 
Since the TAGS project sponsors readily admit that they have not 
performed any engineering or field work of any significance and 
don't intend to until after obtaining a federal right-of-way, the 
DEIS simply fails to address this threshold issue in any meaningful 
way, and leaves a solution. or lack thereof, to some vague future 
time frame. 

3) Atigun Pass: Our earlier c011111ents on pages 2-4 of our December 
22,1986 letter still apply. The DEIS doesn't even bother to correct 
the sequence of crossings 1n the route description (page 2-32) to 
reconcile with the sequence of crossings on maps (Figure 2.3.4-1 on 
page 2-33). The typical roadway cross section (Figures 2.3.4-2, 
page 34) ts an improvement over the earlier erroneous one. but lacks 
aretrningful detail i;r.d does little R1ore than show the relative 
positions of ANGTS and TAGS. 

The fact that the DEIS simply fails to address the major concern we 
expressed regarding the proposed method of installation of a second 
gas pipeline and the protection to be provided for an existing gas 
pipeline appears to be the inevitable result of a lack of any 
meaningful field engineering work by the TAGS project sponsors or by 
the preparers of the DEIS. In the narrow confines of Atigun Pass, 
with an operating oil pipeline and a state highway already in place, 
these unaddressed questions related to the construction and opera
tion of two closely adjacent. high pressure. chilled gas pipelines 
are, indeed, critical. The mere assertion that Atigun is the only 
feasible route, without any demonstrated engineering and technical 
review and analysis of the alternatives, is not enough. A substan
tial percentage of the energy needs of this nation w'ill be passing 
through a geologically unstable arctic mountain pass in a "pinch
point" with p1pellnes only a few feet apart. To cavalierly assume 
that future engineering solutions wi 11 be reached does not do 
justice to the seriousness of the technical concerns. 

for all the foregoing reasons, the TAGS DEIS is fatally flawed, and 
cannot serve as an acceptable basis for decision making under existing law. 

Very truly yours. 

tJli!Jt--
Wil Ham J. Hoses 
Genera 1 Counse 1 

RESPONSE 
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cc: Mr. William M. Fowler 
TAGS Project Manager. U.S. COE, Alaska District 

Mfchael J. Penfold. Alaska State Director 
Bureau of Land Management, Anchorage 

Earl N. Kari. Of rector, Alaska Offfce 
Office of the Federal Inspector, Anchorage 

Jerry Brossia, State Pipeline Officer for ANGTS 
A la ska Department of Natura 1 Resources. Fa f rbanks 

Col. Wilbur T. Gregory, Jr., District Engineer, 
U.S. COE, Alaska Oistrtct 

Harry G. Brelsford, General Counsel 
Alyeska Pipeline Service Company. Alaska 

James C. Harle, Alaska Mgr., ANGTS Relations 
Alyeska Pipeline Service Company, Alaska 

Harry A. Noah, Mgr., Environmental Permitting 
Yukon Pacfffc Corporation, Anchorage 

November 18, 1987 

Howard Griffith. Jr., President and Chief Executive Officer 
Yukon Pacific Corporation, Anchorage 

Honorable Theodore J. Garrish, Federal Inspector 
Alaska Natural Gas Transportation System 

Honorable Donald P. Hodel 
Secretary of the Interior 

Honorable Ralph W. Tarr, Solfc1tor 
U.S. 001 

Honorable J. Stephen Griles, Assistant Secretary of Interior 
U.S. DOI 

Robert H. Burford, Director' 
RM 

Lloyd W. Ulrich. Office of Pfpeline Safety 
U.S. DOT 

Enclosures 

RESPdNSE 



~ 
I 

CJ1 
w 

12-19 ( 

12-20 

COMMENT LETTER 12 
(Contd) 

NORTHWEST ALASKAN PIPELINE COMPANY -..,, 
ONE OF THE WILLIAMS COMPANIES ,#,II 

HAllOl.O W. MOLES 

VICl '"'"'°'Nl.Qn ... ro.S 

Mr. Arlan H. Kohl, Chief 
Branch of Pipeline Monitoring 
Bureau of Land Management 
701 C Street Box 30 
Anchorage, Alaska 99513 

AL0-86-4099 

December 22, 1986 0 
IOOU•OOl.1$11iClt S,,.fl;s_a 240 

,...,. •• ,IU($ ......._,..,. Hl01 
ltl01t•Slll0';, 

RE: Additional Comments on Project Description of the Trans-Alaska Gas System 

Dear Hr. Kohl: 

This letter supplements our colll!lents on the Trans-Alaska Gas System ("TAGS"} 
Project Description which we submitted to you in our letter dated November 25, 1986 
(Moles to Kohl; Re: Preliminary ComenU on Draft Project Oescrir.:tion of the 
Trans-Alaska Gas System). 

Northwest Alaskan Pipeline Company ("NWA") has reviewed the amended TAGS 
Project Description, dated December 1986, which we received from your office on 
December 9, 1986. The basic deficiencies in the draft project description which 
we detailed in our November 25, 1986 letter unfortunately still exist in the 
latest version, and our earlier collillents are therefore equally applicable to the 
December 1986 document. Indeed, some of the minor changes from the earlier 
draft simply reemphasize its overall deficiencies. for example, while the 
flovember 1986 draft omitted the critical section on "Mitigation," the new version 
covers all "Mitigation" measures in just three sparse pages. Yet this is a vital 
concern of all parties who would be affected by TAGS, including the sponsors of 
the Alaska Natural Gas Transportation System ("ANGTS"). Clearly the latest version 
of the Project Description is still fundamentally deficient. 

We pr~face our additional comments by noting that ~1e are addressing the 
Atigun Pass issue in this letter, rather than separately with Yukon Pacific, as 
suggested in your letter of December 4, 1986. As NWA stated in its letter of 
October 14, 1986 (Moles to Noah), which was attached to our letter to you of 
November 25, 1986, the issues of compatibility and proximity are not merely 
private matters to be resolved by NWA and TAGS separate from the environmental 
review process. Issues related to compatibility and proximity are inherent in 
the EIS process of the Federal Government, particularly so in a critical area 
such as Atigun Pass where TAGS is proposing that it be a mere fifteen feet away 
from the ANGTS. 

£.MU. o•vRc A 
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Discussions under Subsection 4.8 in the FflS have been expanded to include 
reconmendat ions from federal and state permitting agencies cooperating in the 
preparation of the FE IS, YPC' s mitigation from Subsection 2 .8 of the OtIS, and 
corm1ents received during review of the OfIS. The substance of this comment, 
however, deals with mitigation measures proposed by the app I leant, and its 
application to the SLM and USACE. As such, these applicant proposed mitigation 
measures as discussed in Chapter 2 of the DflS are relocated in Subsection 4.8 of 
the HIS as an integral part of the proposed action by the applicant. The FEIS 
has consolidated YPC proposed mitigations identified in its applications to SLM 
and USACE and together with BLM and/or USACf additional measures, which if 
implemented would further reduce adverse effects and/or enhance beneficial 
effects of the proposed TAGS project. These are discussed in Chapter 4.8. 

12-20 Tne federal decision process encourages private enterprises to ident Hy and 
resolve concerns of mutual interest. To the extent private enterprise cannot 
resolve mutual concerns and there is an overriding federal responsibility to 

. assure appropriate protection of the environment, protection of public health and 
protection of public safety, we agree that the final determination of 
compatibility between TAGS and ANGTS is a federal responsibility. This 
responsibility is reflected 1n the F€IS by indicating the Federal Inspector and 
the BLM intend to coordinate their respective authorities to expedite federal 
decisions for the proposed TAGS project. Also noted in responses to other 
comments, the proposed Agreement and Grant of Right-of-Way for TAGS requires 
evidence of coordinatfon between TAGS and ANGTS. Final federal approvals would 
take into account the results of the coordination. 
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Availability of Proven North Slope Gas Reserves for both ANGTS and TAGS 

At the Fairbanks scoping meeting on Tuesday. December 9. 1986, a representative 
of Yukon Pacffic made the statement that there are approximately 31 trill ion 
cubic feet ("tcf") of "existing proven reserves" on the North Slope of Alaska 
and that such reserves are available for the proposed TAGS project. Although we 
touched upon this issue on page S of our letter of November 25, we believe a 
response to the Yukon Pacific assertion is warranted. 

We are not aware of any factual basis for such a statement, either as to the 
correct, current figure for "existing proven reserves" or their adequacy for 
two large diameter pipeline systems. Congressional testimony on this subject 
by the three principal North Slope producers (Exxon, ARCO, Standard Oil) made 
it clear that "proven North Slope reserves" at that time (on the order of 25 tcf) 
were adequate for only a single large diameter gas pipeline. (See transcript of 
the November 16, 1983, Senate Hearings on "Marketing Alternatives for Alaska 
North Slope Natural Gas" as discussed in the October 3. 1986, letter from the 
federal Inspector for the ANGTS. addressed to the Alaska State BLM Director.) 

We are !!Q1 suggesting that at no point in the future would there be sufficient 
proven reserves for both ANGTS and TAGS. Rather, we simply make the following 
points: (1) the factual basis for the Yukon Pacific spokesman's assertion 
regarding "existing proven reserves" on the North Slope of 31 tcf should be 
reviewed, recognizing that "proven reserves" are quite different from mere 
estimates of "resources," (2) present proven North Slope gas reserves appear 
sufficient for only a single major pipeline project, and (3) there is an existing 
conmttment to the ANGTS of North Slope reserves su.ffici ent for that project. We 
are, of course, prepared to document the legal basis for this collV!litment at the 
appropriate time and place. 

Atigun· Pass 

There is a fundamental issue regarding the feasibility of the TAGS routing 
through Atigun Pass. The limited amount of detail provided for the routing of 
TAGS through this critical special construction area has hampered our evaluation. 

To start with, as we read it. the route description on Page 5-129 does not 
accurately describe the sequence of crossings depicted by the TAGS routing shown 
on Figure 5.2.3. Simply put: the written description and small scale plot 
{Figure 5.2.3) do not match up. 

Moreover. the typical roadway section (Figure 5.24 on Page 5-132) affords 
inadequate detail for the cri t ica 1 segment from the summit dawn the south side 
of the pass. This section shows 1 ittle more than the relative position of the 
two gas pipelines, i.e .• the TAGS pipeline to the west of ANGTS and the Dalton 

RESPONSE 

12-21 See response to Comment 12-1. 

12-22 This comment addresses pre 1 iminary review information developed by YPC for BLM 
and USACE. Subsequently, tne BLM distributed that information to cooperating 
federa I and state agencies at a meeting in Anchorage on November 11, 1986. The 

·commentator and representatives of Alyeska Pipeline Service Company were invited 
and did attend that meeting. As a result of tnis comment and other comments from 
cooperating federal ·9nd state agencies, YPC amended 1ts applications to the BLM 
and USACE in December 1986. The DEIS accurately depicted the general 
relationship of the proposed TAGS alignment through At igan Pass and with the 
Dalton Highway. TAPS and the authorized ANGTS as shown in Revision 4. Further, 
this alignment has been fully coordinated with the state which has formed an 
interagency team to process the state authorizations for the proposed TAGS 
project. The Alaska Department of Highways and Public Facilities is an active 
member of tnat group. 
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Highway. This relative relationship 1s also confirmed on Page 5-129 of the 
Project Description -- "The TAGS route then descends the south side of the pass 
proximate to the west side of the AtHiTS right-of-way and highway ..•. " Figure S.24. 
however, is misleading in depicting the ANGTS pipeline in the roadway. The 
approved location for ANliTS is proximate to the west shoulder and d'itchllne of 
the existing roadway. 

Of major concern is' the proposed m~thod of installation of a second gas pipeline 
and the protection to be provided for an existing gas pipeline. Section 12 .3, 
Construction Impact Issues. of the Project Description does not provide much 
more than an outline of issues and problems. Something much more substantial 
than "Possible Design Solutions" is needed. 

Considering the restrictions in working space along the roadway, and extensive 
rock work required for a second gas pipeline in Atigun Pass, the danger to an 
existing gas pipeline would be iflJl1ense. Even if blasting were prohibited, all 
construction activities, especially hillside and trench excavation. would require 
careful planning, expert craftsmen and very close supervision. Such constru;:tion 
activities could cause landslides or shearing of the roadway which would jeopardize 
an existing pipeline. Moreover, the use of heaYy construction equipment above a 
high pressure pipeline in operation would be a very risky business. 

From the standpoint of safety and practicality, we question the feasibility cf 
constructing a second gas pipeline subsequent to the installation and 
commencement of operation of the first gas pipeline through Atigun. All factors 
considered, the laying of a second gas pipeline would be exceedingly difficult, 
if not virtually impossible. 

This view concerning a second gas pipeline is reinforced by the difficulty 
encountered in selecting a suitable location for the ANGTS route. Not only was 
extensive engineering field work required, but numerous discussions were held 
with State, Federal and Alyeska representatives, including a review of the route 
in the field with engineering representatives from the Alaska Department of 
Transportation and Public Faci1 ities. 

Construction difficulties aside. TAGS has not addressed the potential probler.:s 
involved in operating and maintaining two adjacent high pressure, chilled gas 
pipelines. At a fifteen foot (15') centerline-to-centerline offset, two large 
diameter pipelines are essentially in the same ditch. TAGS has said nothing 
about the thermal effects on the roadway, or of one pipeline on the other. 

As currently proposed, we question the prudence of the TAGS routing across 
Atigun Pass. The engineering problems associated ~:ith a third pipeline are 

RESPONSE 
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enormous 1f not insurmountable. In SUllJllary. this issue is so fundamental to 
the integrity of ANGTS. the Trans-Alaska Pipeline System ("TAPS") and the Dalton 
Highway that it is premature to be suggesting that a third pipeline can be 
accommodated in Atigun Pass without first undertaking extensive engineering 
field work. Thus, 6t this early conceptual stage of the EIS process, alternative 
routing should be studied and developed before assuming, as Yukon Pacific does, 
that "the only feasible and logical route over this section of th1: Brooks Range" 
for a third pipeline is Atigun Pass . 

. Crossings of the ANGTS Pipeline by the TAGS Pipeline 

Table 5.5, on Pages 5-82/83. indicates an inordinate number of crossings of the 
ANGTS pipeline by TAGS; forty-qne to be exact. 

Once again the degree of detail provided by the small scale maps does not permit 
a meaningful determination of whether all of these crossings are necessary or not. 
For example, TAGS Sheet 9 of 12 (1:250,000) covers the routing from approximately 
TAGS MP473 to MP536. In this sixty-three mile length, Table 5.5 shows six 
crossings of ANGTS, and yet it is difficult to discern all of these crossings on 
Sheet 9. 

Without adequate information. the actual need for so many crossings cannot be 
evaluated; however, NWA does not believe that a total of forty-one crossings is 
compatible with the TAGS objective to "minimize nl.llllber of crossings of existing 
or proposed TAPS. ANGTS, and highway facilities," as stated on Page 5-7 of the 
Project Description. 

Soecific Reauirements 
t'ipel ine 

The basic issue of environmental and technical acceptability of three large
diameter pipeline systems in relatively close proximity to each other must first 
be addressed, as noted in our November 25 preliminary collll\ents. 

Presuming that this prerequisite issue is satisfactorily resolved to the reasonable 
satisfaction of all concerned parties, there will remain a number of key questions 
regarding the criteria for proximity and the compatibility of the TAGS and ANGTS 
pipelines. Similar questions were extensively addressed by relevant government 
officials and by both the TAPS and ANGTS sponsors in issuing the Federal right
of-way grant for the ANGTS project. The basic guidelines developed in that case 
for the reasonable protection of TAPS are equally applicable to the TAGS-ANGTS 
case and they must be modified as appropriate and then adopted as fundamental 
planning assumptions for the proposed TAGS project. 

12-23 

12-24 

RESPONSE 

Maps at a scale of 1 :63,360 showing the proposed TAGS alignment in relation to 
ANGTS and TAPS have been provided to the commentator. Additionally, since 
publication of the DEIS, the 6LM has noteCI on the official Master Title Plats 
(MTP) the location of TAGS facilities described in the FEIS. The MTP also shows 
all the other prior federal authorizations such as ANGTS, TAPS, land ownership 
and related land matters. As indicated in response to Comment 12-20, it is 
expected tnat the sponsors of ANGTS and TAGS would take the initiative to propose 
solutions to issues of common concern. See response to Comment 15-6. 

The proposed project has t>een determined to meet the requirements of 43 CFR 
2881.1-1 and 2881.1-3. The preliminary determination was provided the Federal 
Inspector and was included in the DEIS as a means to fully inform the public of 
BLM's proposed action insofar as the relationship of TAGS to TAPS and to ANGTS. 



....... 
I 

(.11 
........ 

12-25 

COMMENT LETTER 12 
(Contd) 

Mr. Arlan H. Kohl 
AL0-86-4099 
Page five 

Specific guidelines that we propose. which we have adapted from ANGTS' federal 
Right-of-Way Grant f-24538, are as follows: 

(l) Physical Proximity 

The TAGS Pipeline shall be separated by 200 feet or more from 
facilities or planned facilities of the AHGTS (except access 
roads, airfields or other facilities which are not either gas 
containing or civil works or structures which protect or physically 
support gas containing facilities). The Federal Inspector for 
the ANGIS ("Federal Inspector") will designate the points on 
the facilities or planned facilities from which the 200 feet 
shall be measured. Separations of less than 200 feet requested 
by Yukon Pacific may be approved· by the Federal Inspector at 
crossings of the ANGIS and at other locations agreed upon by 
Yukon Pacific and the ANGTS Sponsors. At other locations where 
required to avoid environmental damage or terrain constraints, 
requests by Yukon Pacific for separation of less than 200 feet 
may be approved by the Federal Inspector, provided that the 
federal Inspector has first determined that the following criteria 
have been met: 

(l) The construction and initial operation of the ANGTS wil 1 
not be impaired; 

(2) Stability of foundation and other earth materials will ·be 
protected and maintained; 

(3) The integrity of the TAGS Pipeline will be reasonably 
protected and maintained; 

(4) Significant damage to the environment (including but not 
limited to fish and wildlife populations and their habitats) 
will not be caused; 

(5) Hazards to public health and safety will not be created; 

(6) The AHGTS wil 1 be reasonably protected from adverse effects 
of Yukon.Pacific's activities including the activities of 
its agents, employees and contractors (including subcontractors) 
and the employees of each of them; and 

(7) Provided that in no case will reducing the cost of construction 
be the sole consideration upon which such approval is based. 

12-25 
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The applicant also has proposed, as noted in Conment 12-32, the 200-foot 
separation developed for AHGTS and TAPS be used for TAGS and AHGTS. This 
criteria is discussed in the FElS and has been included in the proposed Agreement 
and Grant of Right-of-Way for TAGS. 
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12-26 

12-27 

(2) Insurance 

As a prerequisite for the issuance of a federal Right-of-Way 
for the TAGS, the sponsors of that system shall enter into a 
hold hanniess and indemnification agreement with the sponsors 
of the ANGTS that will also reasonably ensure Yukon Pacific's 
liabilities to the owners of the ANGTS. Such an agreement 
sha 11 be similar to that entered into by the ANGTS sponsors 
and the TAPS owners dated November 16, 1980 and referenced in 
the ANGTS right-of-way grant, in the Insurance paragraph, on 
pages 6 and 7 thereof. 

{3) Coordination of Plans 

Any aspects of any plans. programs, and Design Criteria for 
TAGS prepared by Yukon Pacific that are likely to have a 
significant impact upon the facilities or planned facilities 
of the ANGTS will be coordinated by Yukon Pacific with the· 
sponsors of the ANGTS during their deve 1 opment and sha 11 be 
submitted to the federal Inspector for his approval. Coordination 
means providing the sponsors of the ANGTS an opportunity to 
review and comment upon relevant parts of the plans, programs, 
and Design Criteria. Yukon Pacific will reasonably take these 
comments into consideration. Coordination does not necessarily 
mean concurrence. Evidence of such coordination must be provided 
the Federal Inspector, and his approval must be obtained prior 
to coavnencement of any activity pursuant to any such plans, 
programs or Design Criteria. In detennining the acceptability 
of the plans, programs, and Design Criteria, the Federal 
Inspector will consider suggestions or objections submitted by 
sponsors of. the ANGTS. 

Prior to undertaking any activity proximate to the ANGTS or 
its right-of-way or, in any event, when such activities could 
pose a threat to the integrity of the ANGTS, Yukon Pacific 
shall provide the Federal Inspector and the sponsors of the 
ANGTS with a written analysis of the situation. Such analysis 
shall address the effects, if any, of TAGS design and proposed 
activities on the ANGTS and, where necessary, describe systems 
designed ta ensure protection of the ANGTS and its right-of-way 
against damage arising from the construction operation, 
maintenance and termination of TAGS. 

12-26 

12-27 
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Insurance is not an issue germane to the FEIS. 

The SLM and Federal Inspector are preparing a Memorandum of Unaerstanding that 
establishes a procedure for efficient coordination wnere TAGS and ANGTS are in 
close proximity. Additionally the BLM will require YPC to provide evidence of 
coordination with NWA whenever TAGS would be on or adjacent to the previously 
authorized alignment for ANGTS. 
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( 4) Damage to ANGTS and I ts Right-of-Way 

Yukon Pacific shall provide reasonable protection to the ANGTS 
right-of-way from the adverse effects of its activities or 
those of its agents. employees. contractors (including 
subcontractors) and the employees of each of them during 
construction, operation. maintenance and termination of 
the TAGS. This protection shall specifically be provided 
to the ANGTS and its right-of-way as shown in the ANGTS 
Rev. 4 Alignment Sheets or subsequent amendments thereof. 
If it is determined by the Federal Inspector that Yukon 
Pacific has caused damage to the ANGTS or to its right-of-way. 
and if the ANGTS sponsors so require, then Yukon Pac"lfic 
shall promptly repair, or reimburse said sponsors for 
reasonable costs in repairing the property to a condition 
which is satisfactory to them, but need not exceed its 
condition prior to damage • 

The above guidelines are by no means a complete 1 ist of stipulations or other 
requirements that necessarily must be imposed upon Yukon Pac1fic Corporation 
in order to protect the integrity of the ANGTS. Rather. as stated previously. 
they are certain key. fundamental planning assumptions that need to be explicitly 
adopted by all concerned parties at this early point in planning for the TAGS. 

In conclusion. although as noted above. we believe that the December 1986 
amended TAGS Project Description suffers from the same basic deficiencies 
detailed in our earlier letter of November 25. 1!186, we do appreciate being 
afforded the opportunity to review the document. and will be pleased to review 
further TAGS project documents as they become available. We will also be glad 
to discuss any comments herein with the Bureau of Land Management's Ad Hoc 
Compatibility Review Team in January 1987. 

Sincerely, 

~.1~ ~ 7 il.11-/t-
Vice President, Opera tlons 

WJM/HWM/OA 

cc: Michael J. Penfold, Alaska State Director 
Bureau of Land Management, Anchorage 

Mr. Jules V. Tileston, Project Manager - TAGS 
Bureau of Land Management, Anchorage 

12-28 
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Reasonable protection of prior federal authorizations is required. YPC has 
ident1f1ed this and proposed mitigation measures, see Subsection 4.8 and Table 
4.8-2. As noted, elsewhere, YPC has invited NWA to make a joint field evaluation 
where there are matters of interest to NWA. To date that joint on-the-ground 
examination has not happened. 
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cc: (continued) 
Earl N. Kari. Director. Alaska Office 

Office of the Federal Inspector. Anchorage 
J. Richard Berman. Deputy federal Inspector 

Office of the Federal Inspector. Washington DC 
James C. Harle, Ah.ska Manager. ANGTS Relations 

A1yeska Pipeline Service Company. Anchorage 
Harry G. Brelsford, General Counsel 

Alyeska Pipeline Service Company. Anchorage 
Jerry Brossia, State Pipe I ine Officer for ANGTS 

Alaska Department of Natural Resources, Fairbanks 
Harry A. Noah, Manager Environmenta 1 Permitting 

Yukon Pacific Corporation, Anchorage 
Howard Griffith, Jr .• President and Chief Executive Officer 

Yukon Pacific Corporation, Anchorage 

RESPONSE 
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Mr. Jules V. Tileston 
TAGS Program Officer 
Bureau of Land Management 
Alaska State Office 
701 C Street, Box 30 
Anchorage, Alaska 99513 

Hr. Wil 1 iam M. Fowl er 
TAGS Project Manager 
Alaska District 
U. S. Anny Corps of Engineers 
P. 0. Box 898 
Anchorage, Alaska 99506-0898 

AL0-86-4098 ;"--, 
December 9, 1986 y 

1<>11 .. 0.USfftHT SUIH~ 240 
IMllAHc.$. M.ASU. H~I 

il071•H·l7IXI 

RE: Written Connents of the Alaskan Northwest Natural Gas Transportation 
Company Regarding Scoping Meetings for Proposed Trans-Alaska Gas System 
Environmental Impact Statement 

Dear Sirs: 

tiorthwest Alaskan Pipeline Company (NWA), as agent and opera tor for the 
Alaskan Northwest Natural Gas Transportation Company, a partnership, hereby 
submits the enclosed written coDtllents, ident.ified below. NWA requests that 
such written comments be included in the official record of proceedings of the 
public scoping meetings held pursuant to the Special Public Notice dated 
November 19. 1986. 

The written co111ilents of NWA which are enclosed herewith are identified 
as follows: 

1) Letter dated November 25, 1986 (Subject: Preliminary Co!Mlents on 
Draft Project Description of the Trans-Alaska Gas System) from 
Harold W. Moles to Mr. Arlan H. Kohl, and its enclosures: 

a) Letter dated July 24, 1984 from Bureau of Land Management to 
Yukon Pacific Corporation 

b) letter dated September 2, 1986 from Harold W. Moles, NWA, to 
Yukon Pacific Corporation 

c) Letter dated October 14. 1986 from Harold w. Holes, NWA, to 
Yukon Paci fie Corporation 

d) Letter dated March 20. 1984 from The Secretary of the Interior 
to Yukon Pacific Corporation 

RESPONSE 
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2) Letter dated December l. 1986 (Subject: Preliminary Co111111ents on 
Draft Project Description of the Proposed Trans-Alaska Gas System) 
from Edwin A. Kuhn, NWA, to Honorable Theodore J. Garrish, Federal 
Inspector. Alaska Natural Gas Transportation System. 

Sincerely yours, 

~£.JP?~ 
Harold W. Moles 
Vice President, Operations 

HWM:da 

Enclosures 

cc: E. Kari, OFI, Anchorage 
O. Berman, OFI. Washington 

RESPONSE 
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ltOWIN IAl.I AUHN 
¥IC.It .... CllOC:MY

G0¥C-MtNt Al'f'Adllla GOA-86-1048 

December 1,1986 ¢ 
Honorable Theodore J. Garrish, Federal Inspector 
Alaska Natural Gas Transportation System 
U.S. Department of Energy {FA-1) 
1000 Independence Avenue, s.w., Room 3G064 

Re: Preliminary Comments on Draft Project 

uao•ao•• au111::tT. ,..~ w. 
autTI: lt-700 

WAStUHGTO-., o. C. IOOJJ• 
UOU •••·Oiao 

Description of the Proposed Trans-Alaska Gas Svstem 

Dear Mr. Garrish: 

The Bureau of Land·Management, on November 6, 1986, provided us 
with a document entitled •oRAFT Trans-Alaska Gas System Project 
Description November 1986• and requested comments. Our 
preliminary observ~~ions are enclosed for your information and 
appropriate action. 

. ~ours tru~ • /l 

'-i&{-0-C[ wtl~~ 
Edwin A. Kuhn 

Encl: NWA letter of 11/25/86, (Moles to Kohl) 

cc: Honorable Donald P. Hodel, Secretary of the Interior 
Honorable Ralph w. Tarr, Solicitor, DOI 
Honorable J. Steven Griles, Assistant Secretary of the 

Interior, Land and Minerals Manaqement 
Richard Berman, Deputy Federal Inspector 
Robert F. Burford, Director, BLM 
E. Allan Wendt, Deputy Assistant Secretary of State, 

International Enerqy and Resources Policy 
Lloyd w. Ulrich, Office of Pipeline Safety, DOT 

a:•a (;N,i.PCTA WAY &Al..T UMC: CIT't'. UTAft ... lO. 

RESPONSE 
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NAllOLI) W. MOLH 11111 "'*' S"'IO, s..nt :JSili. 24 0 
,..., .. ,_ .. ,_ .. _• November 25, 1986 •---;;.-:,::~"1'11 

Mr. Arlah H. Kohl• Program Manager 
BLH, Branch of Pipeline Monitoring 
Box 30 
701 "C" Street 
Anchorage, Alaska · 99513 

Re: 

Dear Hr. Kohl: 

tion 

On November 6, 1986, the Alaska State Office of the Bureau of Land 
Management (SLM} provided Northwest Alaskan Pipeline Company (NWA) a single 
copy of a document entitled "DRAFT Trans-Alaska Gas System Project 
Description November 1986" together with a single set of route maps of the 
proposed Trans-Alaska Gas System (TAGS). NWA, and other parties receiving 
this approximately 360 page document at the November 6 meeting at BLH, were 
advised by the BLM TAGS Coordinator that cormients had to be subm1tted by a 
self-imposed deadline of November 20, 1986 if they were to be considered; 
however, this presumptuous deadline was modified later in the meeting. The 
parties requested by BLM to review the draft document were then asked to 
attempt to provide, on a prelimfnary basis. significant comments as early 
as reasonably possible. 

As an acco11111odation to Yukon Pacific Corporation (YPC) and Government 
agencies reviewing the draft YPC project description, NWA is submitting 
these preliminary coments in order to afford YPC an early opportunity to 
correct significant deficiencies, some of which may be mere oversights on 
its part. Nevertheless, in submitting these preliminary comments, NllA on 
behalf of the ANGTS project sponsors, reserves the right to submit such 
additional comments and to take such further actions as deemed necessary 
regarding S!JCh draft project description. 

Furthermore, the federal Register Notice filed November 14, 1986 and 
published in Federal Register Volume 51, Ho. 221 on November 17, 1986 
(Document 66-25793) purports to give notice of an amended application for a 
right-of-way (ROW) grant for the TAGS project to be filed December 5. 1986, 
and calls for written COlllllents. Since BLH has to date only provided NWA 
the aforementioned draft project description and route maps and has not 
provided NWA a copy of the proposed amended app 1 ication, NWA a 1 so reserves 
the right to coment on such amended application and take such further 
actions as deemed necessary with regard to such document at such time as 
it is made available. 

RESPONSE 
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In view of the above, NWA will merely identify broad areas of concern 
and highlight significant deficiencies. We will address these deficiencies 
1n more detail in additional detailed comnents and in a meeting with the 
BLM's Ad Hoc Compatibility Review Team in Anchorage. currently scheduled 
for the week of January 5-9. 1987. 

The basic deficiencies noted in the November 6, 1986 draft TAGS 
project description and proposed route maps are divided into two 
categories, each of which is then briefly highlighted: 

I - Lack of Sufficient Information and Detail; 

11 - Significant Issues that Need to be Addressed; 

I. LACK OF SUFFICIENT INFORMATION ANO DETAIL 

1) Failure to Comply with BLH Refuest for Information and Data 
As SLM 1s aware, on July 24, 984, BLM adv1sed YPC of the need to 
provide sufficient information and detail in support of its 
application to enable BLH to cormience the EIS process and the 
review process of the application itself. Enclosed herewith for 
ready reference is a copy of the BLM's letter of 7/24/84 listing 
in detail the information it required to be submitted by YPC. 
Even a cursory comparison of the draft project description with 
the 7/24/84 SLM list of required information reveals .that YPC's 
latest draft, as was the case with earlier drafts, fails to 
comply with BLM's request. 

2) Lack of Meaningful Scale of Route Maps and Lack of Meaningful 
Oetall regardrng Prox1mity a·na Compat1b1llty 

3) 

Our letters of 9/2/86 and 10/14/86, copies enclosed, amply 
highlight the problem of rack of information and detail in the 
1:250,000 scale maps used by VPC, while the ANGTS project ROW 
alignment maps were reviewed and subsequently approved by the 
Department of the Interior on a scale of l" - 1000'. (BLM's 
letter of 7/24/84 to TAGS, page 4, calls for a scale of 1: 63,500 
for the "preferred alternative"}. 

Regarding the issues of proximity and compatibility, 
uiifortunately, with the exception of a single conceptual sketch 
of the relative position of the pipelines on the south side of 
Atigun Pass, the project description contains virtually no detail 
other than scattered references to ANGTS in the first 400 miles 
or so. Without sufficient detail, the cumulative impact of TAGS 
on the environment and ANGTS cannot be determined. 

lack of Infonnation and Detaf 1 for EIS Process and ROW 
Apel 1cat1on Rev1ew for TAGS as an add1t1onal and Third Pipeline 
System 

Although TAGS represents its latest revision of its draft project 
description as being for a gas pipeline system in addition to the 

12-29 

12-30 

12-31 

RESPONSE 

BLM has accepted the appllcation as complete. This comment addresses issues 
raised by BLM in response to the YPC application filed with BLM on May 7, 1987 
(also see response to Comment 12-44). Based upon on-the-ground evaluations by 
federal and state agencies of the proposed TAGS project and its alternative 
routings, YPC amended its application and supplled additional information in 
sufficient detail that BLM and USACE subsequently determined that the NEPA 
process could be started. 

See response to Comments 12-6, 12-13, 12-18, 12-20, 12-23 through 12-28. 

We have noted the statement that TAGS and ANGTS are not alternatives. The 
for initiation of construction of operation of these two distinct projects 
be determined in the marketplace. 
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II. 

Congressionally authorized and Presidentially approved ANGTS 
project. its draft project description simply fails to provide 
information or data upon which the environmental impact of such a 
proposed third pipeline system can be assessed and reviewed. As 
a matter of fact, the latest draft TAGS project description slips 
back into the former posture of TAGS as an alternative gas 
pipeline system to ANGTS, and thus places itself 1n direct 
conflict with a vast framework of existing federal statutes. 
federal Energy Regulatory Connission (FERC) orders, a FERC 
Conditional Certificate of Public Convenience and Necessity, and 
an express Presidential Decision which itself was ratified by 
both houses of Congress and is an existing public law. (See, for 
example, the discussion in Item 6 of Part II below). Neverthe
less, assuming three major pipeline systems. it is fact that no 
substantive study has been made of both the 1mr.ediate and 
cumulative impacts of three rather than two·such systems on the 
environment, e.9. on gravel requirements, transportation support 
needs, construction period disruptions, etc. 

4) Specific Concerns Raised by Lack of ~leaningful Infonnation and 
Data 

Although TAGS has modified its earlfer stated position (the so
called "70 foot separatfon" position) regarding physical 
proximity to ANGTS in its latest draft document. it nevertheless 
resurrects the problem by·omitting all reference to proximity to 
ANGTS from approximately TAGS M.P. 300 to the Tanana River 
crossing at Delta Junction. but describes a routing in that 
segment which in many places appears to be literally superimposed 
on top of ANGTS. 

The overwhelmin9 body of federal law (statutory, regulatory and 
court decisions) mandates that the EIS process review the entire 
project, regardless of the ownership of the land affected:--vef 
YPC's project description fails to review its relationship to 
AHGTS over a large segment of the TAGS route. Since this 
deficiency is so obvious, it is realized that it may be simply an 
oversight that wi 11 be corrected in short order. When such 
relationship has been detailed in this stretch, and in general 
a 1 ong the entire route adjacent to AHGTS. it wil 1 be reviewed and 
conrnented on. 

SIGNIFICANT ISSUES THAT NEED TO BE ADDRESSED 

The second broad category of basic deficiencies noted in the proposed 
TAGS project description/EIS process goes beyond the category of basic 
deficiencies related to a lack of sufficient meaningful infonnation 
and data highlighted in Part I. This second category includes some 
very basic misconceptions evident in either the proposed TAGS project 
description 1tself and/or in the proposed EIS process. 

1) Basic Misconception Regarding Analysis of Alternatives to 
Proposed ProJect 

The draft project description evidences a basic misconception 
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As noted earlier, YPG has used a "200-foot separation" standard. The area 
identified is under state jurisdiction. There is no overlap between existing 
USAGE authorizations for ANGTS and the proposed TAGS alignment evaluated in the 
DEIS. ANGTS has not completed State requirements for authorization to use state 
ownerships, including state authorizations for the Sales Gas Conditioning 
facility at Prudhoe Bay. Accordingly. the only completed approvals for ANGTS are 
at the federal level. The fEIS has been revised to better portray the existing 
status of the entire ANGTS project where there is a close relationship with the 
proposed TAGS project. 

These issues are addressed in the DEIS and in some cases as noted in response to 
Colllllent 12-32, the FEIS has been revised. As noted in the response to Golllllent 
12-31, TAGS and ANGTS are not alternatives. 
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regarding the requirement that the EIS process identify and 
analyze alternatives to the proposed action. Although the 
above-mentioned BLH letter of 7/24/84 1ns tructed YPC to 
comprehensively address this critical aspect of the EIS process, 
what YPC has done in the project description is merely address 
one narrow aspect of the issue. namely, alternative routes to 
tidewater for an LNG project, and simply ignored BLM's 
instructions set forth on page 1 of the enclosure to the 
aforementioned letter. Thus, the following need to be addressed: 

a) All of the possible methods of transportation, not rnerely a 
few alternate routes to tidewater; 

b) The "No Action11 alternative; 

c) The major feasible alternatives. 

2) Whether the Federal Enerpy Regulatory Comission is a "Necessary" 
or Even 11 Ind1spens1ble 11 arty to the EIS Process 

The most cursory examination of the TAGS project description and 
BLM's proposed EIS process reveais that TAGS proposes what all 
concede to be a "major Federal action" which involves taking 
"pipeline quality gas" from a proposed gas conditioning facility 
on the North Slope which will be a FERC jurisdictional facility 
and transporting that gas hundreds of miles in close proximity to 
two other pipelines which are themselves subject to FERC juris
diction. yet FERC is not even mentioned as a tarticipant in the 
EIS process. Whether or not the proposedAGS proJect will 
ultimately be determined to be subject to FERC jurisdiction, 
clearly TAGS as proposed cannot exist without processed "pipeline 
quality gas" from a proposed FERC jurisdictional facility, and 
the whole issue of "compatibility" of TAGS, particularly with 
respect to ANGTS, dire~tly involves a FERC certificated system. 
The overlooking of FERC in the EIS process may be a legally fatal 
defect in the EIS itself. 

3) TAGS and BLH Misconceptions Regarding Role of the federal 
Inspector for ANGTS 

Under Reorganization Plan No. 1 of 1979, 44 fed Reg. 33663, and 
Executive Order No. 12142 of June 21. 1979, 44 Fed. Reg. 36927, 
the federal Inspector for ANGTS, rather than BLM or the Secretary 
of the Interior. has the authority to detennine compatibility of 
TAGS to ANGIS since all enforcement authority of the Secretary of 
the Interior, as well as all other Federal agencies, under all 
federal statutes relevant 1n any manner to pre-construction, 
construction and initial operation of AN.GTS, has been vested 
exclusively 1n the federal Inspector. 

Proximity to ANGTS by TAGS within 200 feet is clearly an OFI 
detennination, not BLM, as well as compatibility in the 
broad sense, including the effect of availability of mineral 
materials needed for ANGTS, access roads, airports, and all 
other facilities needed for ANGTS. 
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FERG was a cooperating federal agency during the preparation of the DEIS. The 
FEIS reflects the current status of that agency in the various federa 1 approvals 
necessary for the TAGS project. The FEIS fulfills the requirements of the 
National Environmental Policy Act for initial decisions now pending action by 
FERC on the TAGS project. 

The federal Inspector was a cooperating federal agency during the preparation of 
the OEIS. The OEIS reflects proposed arrangements between the federal Inspector 
and BLM to meet their separate authorities and to expedite federal decisions for 
TAGS. Also see responses to Co111Tients 12-18, 12-20, 12-24, 12-27, 12-46, and 
22-75. 
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BLM can only make detenninat1ons in the TAGS EIS and ROW 
application process that do not affect ANGTS and are not 
within the jurisdiction of the federal Inspector under 
Reorganization Plan Ho. 1 of 1979. 

4) Availability of Proven North Slope Gas Reserves for Both ANGTS 
and TAGS 

TAGS, while positing itself as an additional project to ANGTS, 
and not an alternative project, fa11s to address a fundamental 
aspect of hs ent1re proJect: the availability of proven North 
Slope gas reserves for use 1n the TAGS project. Obviously, if 
proven gas reserves for an additional project to AffGTS are not 
available, there is no basis for even preparing an EIS, much less 
reviewing an application for a ROW. Thus, these issues need to 
be addressed: 

a} Are there proven Horth Slope gas reserves sufficient to meet 
the comitment of North Slope gas to ANGTS, as well as the 
additional amounts needed for TAGS? In this regard, the 
enclosed letter of Secretary of the Interior Clark of March 
20, 1984 clearly recognizes the existing colllfllitment to 
ANG TS. 

b) Presuming that there are insufficient proven gas reserves 
for both TAGS and ANGTS, the environmental impact of 
depriving the Lower 48 states of 26 TCF of North Slope gas 
reserves over the years ahead, needs to be addressed. 

5) Potential Conflict between SLM Actions Regarding TAGS EIS and 
TAGS ROW Apphcation and Ex1st1n9 Canad1ari-u.s. Treat1es 

There are two treaties tn existence between the United States and 
Canada which relate to the ANGTS Project. Any actions by BLM in 
the TAGS EIS/ROW application review process that conflict with, 
or even appear to conflict with, U.S.-Canadian treaty obligations 
and commitments would, of course, be beyond the authority and 
jurisdiction of BLM, and could have international repercussions. 
As a matter of fact, th1s entire area is another example of the 
apparent misconception of BLH of its own authority as it 
potentially affects ANGTS. Furthermore, since the ANGTS 
co111nitment involves international treaty obligations, the U.S. 
State Department may also be a necessary party to the EIS and ROW 
application process, as well as those other Federal agencies 
responsible for national security considerations. 

6) Misconcerions Regarding Availability of Temporary Facilities 
a long TA s/ANGTS Route 

At a number of places in the draft project description. TAGS 
proposes to use certain temporary facilities along the TAPS/ 
ANGTS route such as airfields, construction camp sites and 
so forth. See for example p. 5-95; some of these sites are 
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See responses to CoilVllents 12-1 and 12-3. 

On January 12, 1988, the President of the United States stated, " ••. I do not 
believe this finding should hinder completion of the Alaska Natural Gas 
Transportation System (ANGTS)" (see Appendix N). 

Temporary facilities needed to construct the proposed TAGS project that also are 
under an existing federal authorizaton for ANGTS are available to other users and 
uses providing .the requirements of 43 CFR 2881-l-3(c) are met. That regulation 
reserves the right of the federal government to " ••• make, issue, or grant 
right-of-way grants, temporary use permits, easements, leases, licenses. 
contracts, patents, permits, and other authorizations to or with third parties 
for compatible us~s on, under, or adjacent to the federal lands subject to a 
right-of-way grant or temporary use permit." for example, a temporary 
construction camp has been located by the A lyeska Pipeline Service Company for 
repair of TAPS at Atigun Pass on an area also under authorization for future use 
for ANGTS. Many of these areas host a multitude of other compatible resource 
users ranging from guide camps, state highway maintenance storage areas, mineral 
exploration bases, biological survey camps, and informal public recreation. Any 
federa 1 approvals of such a request to use pub 1 i c lands takes into account other 
authorizations and reasonably foreseeable uses of the adjacent public lands. 
Decisions to authorize these other uses takes into account the current needs of 
all other users. Accordingly, we do not agree with the assertion that TAGS or 
any other future user of public lands, included in a valid federal authorization 
for ANGTS. could only take place after ANGTS is built (also see response to 
Colllllent 12-5). --
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said to be •critical" to TAGS, p. 8-6,7. Unfortunately •. TAGS has 
completely overlooked the fact that such camp sites and airfields 
are either already permitted to ANGTS for the ANGTS project (or 
included in its ROW Grant, e.g., Happy Valley) and would only be 
available to TAGS after the ANGTS project needs have been met. 
This fs an example-or-the failure of TAGS to prepare a project 
description for an additional system. Such an additional system 
would need gravel and borrow materfal in addition to that 
required for ANGTS, and each resource impact to be addressed in 
the project description and EIS process must be addressed in the 
context of an additional impact, not merely a substituted impact 
of TAGS for ANGTs. as TAGS suggests in its project description. 

7) Misconception that "Similarity0 of Projects means that TAPS or 
ANGTS data may be used ln TAGS EIS process 

A continuing theme of the draft project description suggests that 
'"data [are) available from previous studies and projects." See, 
for example, p. 5-138; P• 7-10. However. an examination of the 
references in Section 16 fails to indicate the ubiquitous 
previous studies and projects from which such data is purportedly 
"available." As YPC and BLM are aware, previous projects have-, 
at great expense, developed a large body of data on many of the 
aspects of a large diameter pipeline system in the Arctic and 
sub-Arctic. The issue is not whether such data exists, but 
rather, whether it is available for use by YPC or BUI in the EIS 
erocess. and whether mere 11 s1m1larlty 11 of the systems equates to 
interchangeability of criteria, conditions and stipulations. 
Highlighting these issues: 

a) "Availability" - the vast majority of existing TAPS and 
ANGTS data has a 1 ready been detennined under both Freedom of 
Information Act proceedings and court decree as not 
available since they constitute extremely valuabre 
propr1etary and confidential information. furthermore, it 
is abundantly clear that under Council on Environmental 
Quality (CEQ) regulations at 40 CFR 1502.21, material based 
upon proprietary data which fs not itself available to the 
public cannot be used in the EIS process either directly or 
through incorporation by reference. Thus, unless YPC 
identifies publicly available reference material upon which 
its various assumpt1ons are based, such assumptions, charts 
and statements must be disregarded in the EIS process and 
considered non-existent. In other words, either TAGS 
produces publicly available references to support its 
assumptions. as required by the CEQ regulations. so that 
such documents can be reviewed and considered, or else such 
references may not be included in the EIS document. 
Undocumented statements and assumptions must then be 
deleted as unsupported, and the project description and EIS 
are deficient in that respect. 
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Confidential and proprietary information cannot be used in the.EIS process. The 
FEIS is built upon the assumption that ANGTS will be built (see Subsection 1.6); 
therefore, TAGS is "not a substitute" or "alternative" project to ANGTS. 
Cumulative impacts are an important element of the required evaluations under the 
National Environmental Policy Act .and have strengthened the FECS accordingly. 
Although ANGTS and TAGS are not "interchangeable," the overall effects identified 
and available in the public record for ANGTS reasonably can be used to predict 
the environmental consequences of construction and operation of the proposed TAGS 
project. The details of engineering requirements to successfully place the 
federally-authorized ANGTS chilled 48-inch natural gas pipellne buried in 
sensitive environments in Alaska is confidential and proprietary. However, there 
is a public record that states satisfactory solutions have been identified by the 
federal Inspector. TAGS has similar environmental consequences to those of ANGTS 
(see response to Comment 12-17). 
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b) •similarity• of previous projects does not equate to 
interchangeability. TAGS is not a substitute project or 
alternative project, it purports to be an additional 
project. Thus, previous studies and projects are relevant 
only 'if the cumulative impact of a third large diameter 
pipeline system in close proximity is addressed in such 
previous studies and data, and if such previous studies and 
data are legally and publicly available. Certainly none of 
the references by YPC address this cumulative impact issue, 
whether the impact be with respect to gravel sources, 
thaw-stable and thaw-unstable soils, stream crossings, flsh 
and wfldlife resources, air quality, pollution controls, 
waste disposal facilities or the like. In other words, 
"similarity" is merely the start of the process, not the 
culmination of the process. 

8) 30 U.S.C. 185 ( )· Re uires a Determination of Technical and 
lnanc1a apab1 1ty oe ore ssuance o a W rant, not 

Afterwards 

The wording of the statute 1s unequivocal; technical and 
financial capability must be established before a grant of ROW 
can issue. not afterwards, as suggested by BLM and YPC. 

9) Misconception of TAGS Regarding Proximity Criteria 

Jn Section 12 of the draft project description. TAGS asserts 
that: 

In general. this would mean that TAGS would not be 
constructed within 200 feet of TAPS or ANGTS unless cost. 
physica 1, en vi ronmenta 1, or safety constrain ts indicate the 
need to construct closer to other pipelines. This statement 
has been made not as a firm comm1tment to a stipulation, but 
as a genera 1 goa 1 of the TAGS project. 

Although the quoted language is an improvement over the earlier 
stated TAGS position, it still cannot be said to be wholly 
acceptable. As already pointed out in our letter of September 2. 
1986, referenced earlier, the criteria for separation is that set 
forth fn the ANGTS ROI-: grant. For example, that document clearly 
states, "in no case will reducing the cost of construction be the 
sole cons1deration u on wh1ch such a rova or roximit o 
ess that 0 feet is based. 
he present AG posa1on Just does not go far enough to assure 

that environmental and technical criteria for the proximity of 
all three pipeline systems will be satisfactorily met during the 
construction and subsequent operation of the pipeline systems. 

10) Hisconcerion Regarding a Horth Slope Gas Conditioning Facility, 
lts Avai ab1'1ty and Envlronmental Impact. 

On Page 1-2 of the TAGS Project Description, the following 
statement is made: "The proposed TAGS project does not currently 
include development of a natural gas conditioning facility on the 
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This statute would be applicable to every applicant before a Grant of 
Right-of-Way could be issued. 

Proximity issues for TAGS are based upon standards used between ANGTS and TAPS in 
the A9reement and Grant of Right-of-Way for ANGTS. These were reflected in the 
DEIS (see Subsection 1.5). 

The FEIS has been strengthened to make it clear that the Alaska Gas Conditioning 
facility partially authorized for ANGTS is not part of the proposed TAGS 
project. See Subsection 2.2. 1, 3.4 and 4.4. 
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North Slope. Existing and authorized gas conditioning facilities 
in Prudhoe Bay can provu1e the guahty of e1peline gas needed to 
oeerate TAGS. Therefore YPC ls not requesting authorizat1on for 
s1m11ar tacilfties at this time. Responsibility for construction 
and operation of gas conditioning facilities will be the subject 
of future discussions among YPC, Horth Slope gas producers, and 
Northwest Alaskan Pipeline Company." (Emphasis added) 

The emphasized statement is highly misleadfng. The only "existing 
or authorized" gas conditioning facilities at Prudhoe Bay are: 1) 
the Miscible Gas Facility (MGF) used to process gas for enhanced 
recovery of oil , and 2) the A la ska Gas Condit foning Facility 
(AGCF) proposed to produce pipeline quality gas for the ANGTS. 
It· is anticipated that the MGF and AGCF will be operated in 
conjunction with each other; however, these facilities have been 
.sized and planned to accolllllOdate only a single large diameter gas 
pipeline system. A maJFr expansion of facilities. essentially a 
doubling in an area o considerable environmental sensitivity, 
would be required to accoll¥ll0date TAGS. In short, the required 
gas conditioning facilities can be ignored in the EIS r"lY if it 
is expllcitly assumed that TAGS will be built instead o NGTS . 

11) Misconception Regarding location of ANGTS in Atigun Pass 

WJH/HWM/cr 

Enclosures 

As already noted, TAGS has included a preliminary sketch 
depicting the location of the ANGTS pipeline and the proposed 
location of TAGS. Even though the sketch is merely a general, 
conceptual document, it should be noted that TAGS' assumption 
regarding the approved location of the ANGTS pipeline is 
misleading. NWA will be prepared to discuss this matter at the 
meeting with BLM's Ad Hoc Compatibility Review Team in January 
1987. 

Sincerely yours, 

c::.iku~·<-{ 0 Ir;~ 
Harold W. Moles 

cc: See attached 
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The FEIS discusses the proximate relationship of the proposed TAGS alignment w1th 
ANGTS, Dalton Highway and TAPS. 
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The applicant has submitted adequate infonnation to meet the requirements 
outlined by BLM on July 24, 1984. 
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Provide • prelimin1ry and generaliced preaentation of the propoa~d protect and 
major altern1tive1 favored by the applicant includinR a narrative and 
graphic/map diacua1ion ahoving the source and apecific type of product, the 
geneuli.ud conatruclion modea •nd method•, major routing 11ternative• and 
inte:nded m.arket 1. Jn thh preaentuion, •PPl ic:ant 1 1 propofed pro.iect should be 
c:onaidered as aynonymou1 with a preliminary (applicant) identification of a 
"Preferred" alternative. Materials aubmir:ted should be suitable for use by the 
BLH in explaining 1pplic:1nt'1 propo1ed proiec:t to interested aBenc:ies and the 
public in a NEPA/AHtLCA type sc:opini procu1. 

11. lDEKTJfYINC THF. ARllAY OF ALTERNATIVES CONS10£1U:O BY TRf. A.PPLICA~T FOR 
ACCOMPLISHING THF. PROPi'ISEI'> ACTION: 

Identify the array of alternatives considered by applicant for accompli•hinR a 
broadly defined proposed action of transporting a product/energy source from the 
site of production in the vicinity or Prudhoe Bav, Alaska to world markets by 
any •ethod of either proven or unproven technology. Thi1 discu1sion should 
include general narrative and sraphic/map discussions of all methods o( 
tunsport.ation considered such as pipeline, .air and 10 tuns port methods, 
liquefaction of iaseous product• and iniection into the Trani-Alaska Pipeline 
System, or conversion of product at source to electric energy with transport by 
high-voltage transmis1ion Jines. niis an4lysis should be designed to divide an 
array of alternatives into those considered possible (and worthy of futher 
discussion) and those considered impracticable and eli~inated from further 
consideration. All alternatives considered to be impracticable in this analysis 
must be specifically identified and must be discussed in enough decail to allow 
a reader to understand what criteria applicant utilized to eliminate an 
alternative from further consideration. A "Ho-Action" alternative _.ill be 
considered in this analysis as per NEPA guidelines. 

III. l0£HTIYYIHC TifF. A.RllAY or ALTERNATIVF.~ COH~IOF.REt FF.ASIRLF. BY THE APPLICA~'T 
fOR ACCO!iPLI!\HlNG TRY. PROPOSED ACTION: 

For.the array of possible alternatives (from item II, as above) for 
accomplishin~ the proposed action o{ transporting the product from source to 
market, provide an analysis \Illich generally compares and contrasts the economic, 
engineering, environmental and legal c~nstraints of each possible alternative. 
Thi1 analysis should be designed to divide the possible alternatives resulting 
from 1tep II into thon considered feasible (the major .alternatives to the 
proposed action) and those considered infeasible and eliminated from further 
conaideration because of 1eemingly in1un11ountable economic, engineerinR. 
environmental or legal conatrainta. All alternatives considered to be 
infeasible in this analysis muse be discucaed in enough detail to al low a reader 
to unden;t.and \!hat criteria applicant ut.ilized to eli111in.i1te an alternative from 
further consideration. In this discuuion, the proposed action should be 

.defined as the transp~rt of product from 1ource to market by optimal technology. 
A "Ho-Action" alternative will be c:.oncidered in this analysis 111 per NEPA 
1uide1 ine1. 

RESPONSE 

Enclosure to BLM letter of 7/24/84. 
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JV. Jl">F.NTJfYINt: APl•f.ll':ANT'S K4.10R ALTt:RN>.TJVFJi FOR ACC:O!'lrJ.J~llJNr. THF. PllOPO~F.I"> 
M!TJON: 

For the err1y of alt~rnative1 consid~red a1 fea1ible by the epplicant, hereafter 
referred to .u< the "11u1jor alternat ive1" 1 provide: 

A. Five (~) ect(1) of 1:250,0n 1c1le map• (overl•y• acceptable) ~hich 
generally d~pict the 1imil1ritie1 and difference• in: 

J. Eich tUior alternative's construction 1DOde1, construction 1egment1, 
route en4 temporary and per111<1nent facility sitings for accomplishing 
the propo1ed action: 

2. The ~ener•} pattern o( proposed and eKiltina l•nd UICI and f•Ciliticl 
along each major 1ltern1tivc'1 route: 

J. The iener1l pattern of land ownership for ell lands potentially 
disturbed by each major alternative: and . 

4. Any ar111 considered critical under a NtPA or ANILCA definition. 

These 1111ps, or overhy1 to• 1et of base: m11p1, may show the major alternatives 
as totally stparate entities or may show a network o( alternatives froo which 
the 1e:lection of a pre{erred alternative may be·m.ade after further •nalysis. 

J. A J.ener•l analysis (n•rr•tive, mapped, graphic and/ or tabular 
inforr.ation) which compares and con1tr11ts the major alternatives 
Cincluding a "No-Action" alternative as per NEPA guidelines) vi th 

respect to: 

1. The existinfi!. environment traversed by eac:h major alternative 
including its: 

1. r.eology: 
b. Soih: 
c. Seiulicity: 
d. lliota; 
e. Endange:red Species: 
f. Cli111.1te:: 
g. ftydrology: 
h. Air and Noise quality: 
i. Socioeconomic1: 
j. Land Ilse: 
k. Recre1tion and Aesthetics: 
1. Archaeologic•l features: 
•· Native Culture and Sub1i1tence; and 
n. and other NEPA/ANILCA significant p1r•111eter1. 

2. The tteneral relationship of each major alternative to other existing 
or proposed systems for the tran1port of petrole-.= producta; froa1 the 
Al1skan North Slope to market1. 

2 
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l. A itencrnl aurvey of lhe required approvah, 1uthori ut ions 1nd/or 
pcr111itt r•·•1uircd for each mo1jor alternative lilted h'I( type ind 
iuuinJl 1·ntity within the Federal. l\t1le or local ,11.ovcrnment. 

4. A gener1l 1urvey of the exi1tinR location of Private, l\t1le ind 
Feder1l l1nd 0"'1ler1hip with identification of the land manaJlinR 
agency for State and Federal l•nds for all lands polenti1lly 
disturbed bv each 1Nior alternative: 

S. 1be teneral similarities and differences in material e1tim1tes, 
proposed ~nRineerin1 and other design required for each maior 
1ltern1tivt including: .. 
b. 
c. 
d. 
e. 
f. 

,.. 

h • 

i. 

j. 

k. 

1. 

Ill. 

n. 

o. 
p. 

Cener1l desiRn ind loc1tion of f1cilities: 
NU'lllber and loc1cion of construction 1e,11.ments; 
Assumed mode of construction: 
Nu::i~er and location of construction c~~ps: 
Hanpower requirements during con1truction ind operation; 
Mineral exploration llll!thods and procedures to be used to estimate 
required volume; 
Estim1tes of resources (gravel. 1and 1 rock, fuel, water, etc.) 
required for construction and general method and location of 
extraction; 
F.stimates of resources (gravel, fuel, water, etc.) required for 
operation and general method and location or extraction: 
'Ibe feasibility of rehabilitating disturbed areas after 
construction: 
Oil spill and hazardous material contingency plan includin~ 
preliminary estimates of spills expected under each major 
alternative: 
Applicant plans to meet applicable standards for ambient air, 
noise and water emmissions: 
Applicant plans to meet applic1ble standards for solid waste 
disposal: 
Number of disposal sites reouired for construction and operation: 
Construction and operational techniques that will be utilized 
including any measures that will be undertaken to minimize 
environmental damage: 
Land use following abandonment; and 
Total cost estimates for each major alternative. 

6. 1be general similarities and differences in timing and/or timeframes 
of planning, construction and operational actions for each of the 
major 1lternative1 includin~: 

a. Assumed length of time to de,ign each alternative: 
b. Assumed length of ti•e reauired to obtain all permits, 

authorization• and approvals prior to construction startup; 
c. Projected construction startup date; 

3 

RESPONSE 



....... 
I ..... 

....... 

COMMENT LETTER 12 
(Contd) 

d. Auum•••I l imt•-of-ycar flcHon) and length o( l imc (monlh1) (or 
conuru~tion of 1:och olt11trnative: 

e. Overall lenRth of lime lo place each alternative into incremental 
and full operation: 

f, Pro1ectcd operational 1tartup due for each ma.\or alternllive; 
and 

K· Predicted or projected operational life of each in.t.ior 
allernat ive. 

C. A qualitative ond quantitative estimate or impact1, in keepinit vith NEPA 
and ANILCA 1tuidtlinu, for each 1Hjor alternative, includinit the 
"No-Act ion" alternative. 

V. tDf.KTif'YINr. APPLICANT'S PREFERRED ALTERNATlVE: 

For the applicant's preferred alternative, hereafter referred to u simply the 
"Prtferred Alternative" for the purpoacs of this discuuion, provide: 

A. A discussion of the criteria and/or justification utili:ed bv the 
apol icant in designating the oppl icant 's preferred alternative inc:l udintt. 
pilot progu.ms or research 1upportfog applicant's choice. 

I. Five (5) 1et(s) of 1:63,500 scale maps (overlays acceptable) vhich 
1p.eci fic:ally dep.ict: 

l. The preferred allern1tive'1 entire route, construction modes 
(elevaLed, buried, special treatment), construction segments (with 
camps and other temporary construction use facilities identified), 
access roads, communications system, material and disposal sites and 
permanent facility 1itings regardless of whether or not located on 
Federal lands: 

2. Proposed and existing land uses and facilities .along the proposed 
route: 

3. For all lands which will or may be disturbed during construction 
and/or operation show whether Private, State and Federal land 
ownership exists and show the admini1terin~ a1tencies for State and 
Federal lands; and 

4. In neas considered critical under a NEPA or ANILCA definition, the 
set of 1:63,500 scale m.aps should be supplemented by add it ionat large 
scale maps/drawings which depict the specific relation5hip of the 
preferred alternative to major geograph icd fe,IH ures and to existing 

·Or prot>Osed land usu and/or facilities. 

C. An analysis (narrative, mapped, graphic and/ or tabular infonnation) 
which •pecifically describes the preferred altern•tive with respect to: 

4 
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J. The cxi1tinr. environment trav~r1cd includin~ itt: 

a. C.:o lo11;y: 
b. Soih: 
c. Sc i1micity: 
d. liota: 
e. Endangered ~pecie1: 
f. CliNtc:: 
g. Hydrology and Water quality: 
h. Air and Noise quality: 
i. Socioeconomic1: 
j. Land nu: 
k. iecreation and Aesthetic1: 
1. Archaeolo~ical and Historical features: 
m. Native Culture and Subsistence: and 
n. and other NF.PA/ANILCA 1iRnificant parameters. 

2. The relationship of the preferred alternative to other existing or 
prop~sed 1ystems for the transport of petrolewn products froru the 
Alaskan North 5lope to markets. 

3. The required approvals, authorization• and/or permits reouired for 
construction and operational implementation of the preferred 
alternative listed by type and issuing entity within the Federal, 
£:ate or local governments. 

4. Tne existing location and amount (acres) of Private, ~tate and 
federal land ownership complete with the name and address of oWTier or 
ad~inistrating agency for all lands that will be or may be involved 
in the construction or operation of the preferred alternative. lbis 
infon11ation 1hould be broken down to describe: 

a. Location, total acres disturbed and the amount of mineral 
materials (gravel, sand, rock) to be mined and placed during 
construction with a similar estimate of operational needs: 

b. Location and total acres co be disturbed by disposal 1ites and 
access roads during constr~ction with a aimilar estimate of sites 
to be retained for operational needs; 

c. Location and total acres disturbed durin~ construction: 
d. Location and total acres occupied by operational (acilitie1: 
e. Location and total acres co be revegetated/rehabilitated after 

construction and •fter abandonment; and 
f. Location and total acres di1turbed by the preferred alternative. 

S. Material estimates, propo•ed enRineerinR and other desi~n reouired 
for the preferred alterantive including, by segment: 

a. J>esign and location or facilities (i.e. sketches, photos, or 
draving1 depicting 1pectification1 of pipe, compressor 1t1tions, 
access road•• communications network, etc): 

5 
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b. Numhcr and location o( COn•lrutlion acRmc:nta: 
c. Auunu·d n.:Jdc: of conllruction (i.e. elev1ttd, buried, or aptcial 

tri:atmt•l!l) for iuc:h 1eime>nl of lhe preferred alternative>: 
d. Number and loc1lion of con1lruc:tion camp1: 
e. M1npouer requirement• durinA all pha1e1 of conatruction and 

operation includinR a bre1kdown of con1truclion force by aegment, 
location and time; ope rat ion1l force by 1e,1tm1L"nt, local ion and 
time: type1 of peraonnel required: 1nd probable 1ource1 of 
peraonnel: 

f. A deacription of 111ineul exploration 111ethod1 and procedures to be 
used in determininR type and volume of mineral material to be 
Ul r.tC:ltd; 

i. £stim1te1 of re1ource1 (~ravel, sand, rock, fuel, uater, etc.) 
required for conatruction of compressor stations, construction 
camps, access road1, revetments and river training 1tructure1, 
v:>rkp<1d, bedding and P:'dding, backfill, etc., induding location 
and amount of extraction and/or u1e, type of extraction and/or use 

h. 

L 

j. 

k. 

l. 

and time of year of extraction and/or use: 
Estimate• of resources Caravel, fuel, water, etc.) required for 
operation of the preferred alternative including location of 
extraction and/or use, type of extraction and/or use and time of 
year of extraction and/or uu for the pro.iected life of the 
project; 
Tne feasibility of and plans for erosion control, revegetation and 
rehabilitation and future land use of disturb-ed areas and 1Jhether 
the feasibility analysi1 and plan are based upon applicant study, 
survey or research of prior project'• success: 
Oil 1pill and hazardou1 material contingency plan including 
1tatistical estimates of type, location .ind amount of spillage 
expected; 
Ouantification of expected emmissions affecting ambient air, noise 
and v<1ter quality during all construction and operational phases 
of the preferred alternative including the source of such 
er::::;issions and applicant plans to meet applic:able standards: 
Ouantification of the expected amount• of solid, non-burnable 
vaste during all construction 1nd operational pha1e1 of the 
preferred alternative includin~ the 1ource of generation of such 
waste and applicant'• plans to meet applicable standards for 
disposal; 

m. Number and location of disposal sites for both construction and 
operational phases: 

n. Construction and operational technioues that uill be utilized 
including eny measures that will be undertaken to minimize 
environmental dama~e; 

o. Land use following abandonment; and 
p. Cost estimate• broken down for design, pre-construction 

mobilization, riaht-of-v1y·co1t, construction materi1l cost, 
conatruction, operation and tot1l coat: 

6 
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6. Timi nit 11n•l/or ti•c:fumc of plannin1t, conatruclion and operational 
aclion•, (lo be prea~nted in narrative/~raphic/tabular formal) 
includinr., by aelment: 

a. Aaaumcd len1tth of time required to de1ign the preferred 
alterutivc: 

b. Aaaumed len~th of time required to obtain all permits, 
authorization• and approval• required prior to con1truction 
•tart-up: 

c. Projected construction atartup date; 
d. Aaaumed time-of-year (1e11on) and length of time (montb1) for 

con1truction of each project •eRment; 
e. Overall length of time required to place the preferred alternative 

into both partial and full operation including incremental proce11 
output& (Amount of product delivered to market) frcn operational 
atartup through all incremental increa1e1 to full production: 

f. Projected operational atartup date for each implementation atage 
and to reach full ope rat ion; and 

l· Predicted or projected operational life for the preferred 
alternative as a whole and for any component which may not 
coincide vith the overall project life includinJ the total 
projected amount of product to be delivered over the life of the 
project; 

D. A qualitative and quantitative estimate of impacts, in keeping vith NEPA 
and ANICLA guid~line1, reaultin~ from the construction and operation of 
the preferred alternative and a qualitative and quantitative estimate of 
residual impact1, in keeping vich NF.PA and ANICLA quidelines, remaining 
after project termination and rehabilitation, assuming the preferred 
alternative ia built, operated and terminated in compliance with all 
applicable lavs and regulationa. This estimate 1hall describe expected 
impacu as follows: 

1. Source of impact (e.g. construction of compressor stations) 
2. Type of impact (e.g. deatruction of natural vegetation and/or 

archaelogical or historical reaourccs); 
3. Magnitude of impact (unmeasureable, measureable or severe): 
4. Term or timeframe of impact (ahorc, only during the construction 

phase. during total project life, extending beyond project life); 
5. Location of imp•Ct (confined to con1truction/operational facility or 

onsite, confined to vicinity of the preferred alternative or local, 
extending beyond the environ• of the preferred alternative or 
regional):and 

6. Irreversible and irrecoverable committment of resource• accompanying 
project approval and execution. 

7 
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NORTHWEST AUSXAN PIPELINE COMPANY -..,, 
ON( Of TH( WILLIAMS COMPANIES II) 

MUOI.Cl W. MOUi 
W:f ""'SQ .... Of'llMftQOI$ 

Mr. John Horn 
Vice Chairman 
Yukon Pacific Corporation 
P. 0. Box 101700 
Anchorage, Alaska 99510 

September 2. 1986 ~ 
A!.0-86-4086 y 

•ac·-·''""11'1.._....Xl"· 
............ ,....,.,. ..... ")Qt 

SJlt•Wal(I; 

RE: Yukon Pacific letter Dated July 28, 1986 Regarding Draft 
"Project Overview" for _Ir~ns-Ahska Gai; Project 

Dear Mr. Horn: 

Your letter of July 28, 1986 requ~sted our revie~ and co1m1ents on a draft 
"Project Overviewp for your company's proposed Trans-Alaska Gas Project (TAGS). 
While the draft "Project Overview" and small scale (1:250,000) route maps of 
the TAGS project enclosed with your letter do not provide enough detail tc 
pennit a meaningful review at this very early conceptual stage of your project. 
we will attempt to provide some very preliminary collliients based upon the 
documents provided to us. 

The principa 1 aspect of the draft "Project Overview" which causes us serious 
concern, even at this very preliminary stage of your proposed project, is the 

[ 

assumption stated in the document that a 70-foot minimum separation "where 
possible" is planned between the pipeline authorized to the Alaskan Northwest 

12 _45 Natural Gas Transportation Company (AHHGTC) and the TAGS pipeline, while a 
200-foot minimum separation is planned between the TAPS pipeline and the TAGS 
pipeline. The asserted rationale for the significantly greater separation 
between the TAPS system and your proposed system is that ''the operational 
characteristics are different for a hot oil pipeline and a chilled gas pipeline,• 
while the asserted rationale for the lesser separation proposed between TAGS 
and ANNGTC is that "the operational characteristics of the ANGTS chilled gas 
pipeline is (sic} compatible with the operational characteristics of TAGS." 
We feel compelled to point out that the assumptions in the ''Project Overvielll'" 
regarding the rationale for two different minimum separation distances are 
simply erroneous -- the considerations for establishing a minimum 200-foot 
separation between the TAPS pipeline and the ANNGTC pipeline were not limited 
to "operational characteristics" of either pipeline system; rather, they were 
predicated upon a variety of concerns encompassing both the construction and 
operational phases of the ANNGTC system and the operational characteristics 
of the two systems. 

RESPONSE 

12-45 The applicant incorporated this recoll'lllended standard on December 5, 1986. 
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Based upon careful consideration by our own Arctic engineers and scientists. 
those of Alyeska Pipeline Service Company, and federal and State experts. a 
minimum separation of 200 feet, subject to exceptions, was established as the 
basic guideline for proximity of the AHNGTC and the TAPS pipeline systems. 
Exceptions may be possible at site-specific locations where required to avoid 
environmental damage or due to terrain constraints, provided that specified, 
stringent criteria are 111et. This guideline was adopted as an essential 
prerequisite to the required "compatibU ity" determination by the Secretary 
of the Interior, was incorporated into the ANNGTC Right-of-Way Grant. and 
became a basic guideline for the approved design criteria on the ANNGTC system. 

In the absence of any engineering, environmental or construction field 
testing and research by TAGS that would support a rationale for a lesser 
.separation between TAGS and ANNGTC than in the TAPS - ANNGTC case or the 
TAPS - TAGS case. it is our considered opinion that the same separation 
standards that apply between TAPS and ANNGTC must also apply between TAGS 
and ANNGTC. Jt is therefore our position that there must be a minimur.. 
separation between ANNGTC and TAGS of 200 feet. Any separation of less than 
200 feet is unacceptable unless TAGS can demonstrate satisfactorily that a 
lesser separation at a site-specific location is required to avoid environmental 
damage or is due to terrain constraints, and that other specified. stringent 
criteria will be met. Such criteria must be similar to those set forth in the 
ANNGTC Right-of-Way Grant. 

Exceptions to the 200-foot separation can only be considered after a 
mile-by-mile assessment. on a site-specific basis. Jn such cases. TAGS would 
be required to address such proximity-related concerns as: damage fro1t blasting 
and construction equipment operation~ slope stability and soil liquefaction; 
erosion control and surface drainage; construction safety; alteration of the 
hydraulic regime in rivers and flood plains; and cathodic protection. Moreover. 
the interaction, thermo 1 or otherwise, of three large-diameter pipel foes in 
dose proximity, and the strategic, economic and security implications for the 
State and Federal governments. North Slope Producers, and consumers in the event 
of catastrophic failure of one or more of the three systems and the attendant 
interruption in energy supplies. are major concerns which would require 
appropriate cons id era ti on. 

r 
We also note that tile •Project Overview" either fails to address. or makes 

mere passing reference to, a number of other highly significant factors that will 
12-47 have to be adequately addressed at an early stage of the review process. For 

example, ancillary to proximity guidelines, and also prerequisite to a 
•compatibility" determination regarding the three systems are requirements for 

12-46 

12-47 

RESPONSE 

Gas and oil pipelines are built to federal standards which have. as a criteria, 
avoidance of catastrophic failures. The TAGS project wi 11 conform to these 
pipeline and LNG standards. 

BLM in consultation with the Federal Inspector has determined that ANGTS and TAGS 
are compatible. BLM has made a similar determination that TAPS and TAGS are 
compatible. 
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12-47 coordination by TAGS with all other parties having facilities in the vicinity 

[

appropriate provisions for liability. insurance and indemnification by TAGS 
to AHNGTC, TAPS and other third parties, IS well u requirements for full 

(Contd) of the proposed TAGS route. We trust that all significant TAGS project issues 
will be addressed in the project description that you plan to make available 
in October 1986 in sufficient detail to permit us to provide meaningful 
cements at that time. 

Sincerely yours, 

~<.r<<.>--'M~ 
Harold w. Moles 
Vice President. Operations 

HWl'::da 

cc: Michael J. Penfold. Alaska State Director 
Bureau of Land Management, Anchorage 

Arlan H. Kohl. Chief, Pipeline Monitoring 
Bureau of Land Management. Anchorage 

Earl N. Kari. Director, Alaska Office 
Office of the Federal Inspector, Anchorage 

Esther Wunnicke, Comissioner 
Alaska Department of Natural Resources. Juneau 

Jerry Brossia, State Pipeline Officer for AHGTS 
Alaska Department of Natural Resources. 'hirbanks 

Harry G. Brelsford. General Counsel 
Alyeska Pipeline Service Company. Anchorage 

James C. Harle, 'Alaska Manager, ANGTS Relations 
Alyeska Pipeline Service Company, Anchorage 

Cuba Wadlington, Jr .• Vice President 
Northwest Alaskan Pipeline Company, Salt Lake City 

J. Clayton LaGrone, Esquire 
The Williams. Companies. Tulsa 

RESPONSE 
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NORTHWEST AUSKAN PIPELINE COMPANY -.., 
ON£ Ol 1Hl WILLIAMS COMPANIES II) 

MAllOlCI YI/. MOL.fl 
«1-IJOC#IOl'lu.-• 

Mr. Harry A. Noah 

October 14. 1986 /-, 
Al0·86-4091 y 

Manager Environmental Permitting 
Yukon Pacific Corporation 
P. O. Box 101700 
Anchorage, Alaska 99510 

Dear Harry: 

''"" __ , '"''" s.m..U 240 
,...,......,~, ........S-..Ml01 

9QlalM•llX 

We have received your October 3. 1986 letter. Regarding Yukon Pacific's 
request for a copy of our Revision 4 Alignment Sheets, Bill Moses. General 
Counsel for Northwest Alaskan Pi'peline Company {NWA), and Jeff Lowenfels, 
Counsel for Yukon Pacific. have corrmunicated on that subject and the matter 
has been resolved. As you are aware, we first offered to make the material 
available on September 24, 1986 and subsequently Yuk.oil Pacific submitted a 
counter proposal, and our respective attorneys have worked to resolve the 
matter. 

As for your invi.tation for NWA to meet with you to review the alignment 
and discuss the matter of proximity, first, let me reiterate what I said on 
the phone and what has been Hid both in recent meetings with Yukon Pacific 
and in my letter of September z. 1986 to John Horn, Vice Chairman, Yukon 
Pacific Corporation. The minimum 70·foot separation "where possible" between 
the pipeline authorized for the Alaska Natural Gas Transportation System and 
Yukon Pacific's proposed pipeline, as stated in your project description, is 
totally unocceptable to NWA; a minimum separation of at least 200 feet, with 
certain specified exceptions. is required. 

Moreover, we cannot agree with your assertion that the issue of proximity 
is merely a private matter that is to be resolved by our two companies separate 
from the environmental review process. On the contrary, the cumulative effect 
of three large diameter pipeline systems at the proximity you propose and the 
resulting impact on thaw·stable and thaw-unstable soils, on stream crossings, 
on fish and wildlife resources, on mineral materials, air quality, pollution 
controls, waste disposal facilities and the like are issues that are at the 
very heart of the environmental review process. These issues are ones inherent 
in the environmental review process by the Federal Government, not some mere 
private side issue as you suggest. 

RESPONSE 

12-48 See response to Comment 12-20. 
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We are certainly willing to work with you. In point of fact, the recent 
discussions between Hessn. Lowenfels and Moses regarding Hmited use of our 
Rev 4 Alignment Sheets is a reflection of this willingness. 

However, as stated previously on numerous occasions, without maps of an 
appropriate scale. we are not 1ble to make the assessments which are an essential 
part of the preporltion for a worthwhile meeting. The only maps we have seen 
showing the TAGS proposed routing are to a sc1le of 1:250,000. Needless to say, 
this type of scale provides little more than an approximate guess as to the 
proposed location of your pipeline. We further oburve thH no reasonable 
determination of compatibility of the three pipeline systems can be made, as 
required by law, until such information ;s available, together with the 
addHional information discussed in my letter dated September Z, 1986 to 
Jchn Horn is available. 

for any meeting between ourselves to be truly productive. we must have in 
Advance, u A minimum, ii more detailed project description and route lllQPS of a 
scale sufficient to enable us to review and ev1luate the proposed TAGS location. 
u~til such time as you are able to provide An adequate amount of engineering 
deta i1. our efforts to prepare for the requested meeting would be seriously 
im?a ired. 

Sincerely, 

~w~ 
Harold w. Moles 
Vice President, Operations 

Hi;~::da 
cc: Michael J. Penfold. Alaska State Director 

Bureau of Land Management, Anchorage 
Earl N. Kari. Director. Alaska Office 

Office of the Federal Inspector. Anchorage 
Jerry Brossia, State Pipeline Officer for ANGTS 

Alaska Department of Natural Resources. Fairbanks 
Arlan H. Kohl. Chief. Pipeline Monitoring 

Bureau of Land Management, Anchorage 
Jules v. Tileston, Project Manager - TAGS 

Bureau of Land Management, Anchorage 
James C. Harle, Alaska Manager, AHGTS Relations 

Alyeska Pipeline Service Company, Anchorage 

RESPONSE 

12-49 See response to Colllllent 12-30. 
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11Dnor1bl1 lilalt1r ~. Hlcktl 
CM t nwn at &J')t lo&rd 
JWton l1c:1ttc C.rporatton ,,o. 1ox 1111100 
Anc.hora91. Al uta tHl 0 

DHt Q)Wlt'lltr Jftek•l: 

····~ ••• l,14 ~ 

I •Jo1t4 ., eoftwtrutton with 10u and 10ur co11H;vu nig1NUn9 ~ 
Tr1a1.Al1sk1 &11 S,st .. 11 prvpo1t4 ~1 tukon l1c:tftc. Th1rs tPPt&rs 
to bt bro-ldll' but4 tAterut In drntlo~t of a 1,11t• t.o llO'ft 
nahra1 9u f1111 Ult_Prudhoe rq1on tnt.o 1tth•r or lloth de.Ute and 
fo,..lp .. rkat1. I M'l't rH1c:uutod ,rour proposal wtUI co11u9u11 In 
th• suu O.p.arc.nt, the 11Uona1 Secur'U.1 CouncU aa4 $Kr•Uf'1 
Model tn U11 D19'ru.tnt ot Etltfl1• lh•J ftt1 CM pro.Ject e1111rn1 
Hrlou1 conat~raUcn w1thfn Ult Miltnhtr1Uon. ttr;wtur. • l'llH4 
9Ych "°" o.un tncludtn1 l1ow i.h• Y11ton Plt:tf1c &u ProJtct •1 
bttffl11U with thl Aluta lllt.ur&l &al Tr1111porutton S,at• (All&TS) 
liiltch. a JOU know. rtt11 •lntatna 1 rtetrt-of...a,y 1lon9 a aib1unr.t1l 
pori1on tf the pnipoltd route. 

1h1r1 ti ,.aaon to btlt1v1 th.It the proJe<:t could pt'Offde 1ub1tantt1l 
bln1ttt1 to our clo1e 1llt11. lot'lol tnd ~apan. lrt111 lil1AC1t1r 
Ukuont &nd P1"1StdtRt JWagan r.cantlt ~u:ovragtd prlntt SKtorS ti\ 
i.h•lr countrt11 to en91ee fn ftut~tltt,r 1~\11 ta ctettratne wttter 
91:1wtn9 Alaska aatural ta• io tel .._rk1t1 ta tc:onaatca1l1 'f11bl1. 

I loot forwrd to furi.htr.4h~utonJ w1th JOU on tlst Yukon Pai;Htc: 
lilt PraJtct.. hfivt.1 ~tr '$ecl"1Ul'J' ltt1U• Morn. MlhUnt SKl"'tt1r1 
aarn1 C1rrvther1. Ind otblr lllllbtra ,, th• DePlrt.n't or tht lnttrtor •rt annute to dtacun &111 proJtct u tt ,.11t.a1 to our .,thortUes 
and rttpOft&U~tltttn. Al fOU kftqw• thtre h an uht1ftil ltihhUo 
etm1~t i.o AlliTS for •lhtrtnf •rth SloPt pa ""r~11 to Ult 
dmesUc; Nrttt. ...n. tAa"t com t.nt doH not fof"'t<:lo11 other 
•pttC1C1s· fOf' tranaporttftt Pndhot ll,J tH r11enH. ltghlttton •Y bt 
aee11ur1 to Hthort11 anotbtr transportattan pro,Je<:t. tl'lt Ol~rt.nt 
wtU 1UP90rt tattlathu llllhtch &:lrtng llOrth Slope 111 to .. ritt. 

I loot forwrd to bilartnt ,,.. and a .. tng JOI.I 191t1. 

Slnc:enl7, 

l•I Vt11laa Clark 

1nn1111 Clark 
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COMMENT LETTER 12 
(Contd) 

ARCO AlulU, lna. 
P. O. lol lGOUO . 
Ancborac•. AK eu10 

Mr • .l•l'f'J Broaai& 
Slate Plpell.lle Otnoer for tilt ANGTS 
H211 Airport Waf 
PtirtwuaU. Alukt HTOl 

lohlo Alukl P1tro11um Comp.any 
P0&iol'll-IH 
Ancbonc•. AK HS02 

1le: PrgpoMd Location tor Alatka Ou Conditioning Facility, Pl'\ldhoe a.y. A.l&sk& 

'Pear Mr. Bl'Olltta 

Ora A191st 1, UU, Nortbwut Alaalcan Pipelln. Ccim;.nr (NWA) JL&binltt-4 to tbe State 
PlpeUne Orftce u 1m111dl4 qbl"'Of•way ~UcaUoo tor tt.. A.Luka Gaa CondlUonin& 
Faclllty (AGCF). We ha•• revtew1d and 1.rt familiar wftta that amended •PPllo.tUon wh.l.;h 
primari}J du.It with a wnc• in th• C02 remanl proc• UHd in tbt AGCF. In tbl1 
OOMeatlon., .. ~rttora or tb• PNdl'loe B&y Unit, •• •I.ab to Inform yo" or an Htlon 
which b&I nicantly occ:urr.d whiob aflectl tbe l>~ location of the AGCF. This I• due 
to qolDC developrunt pla.u wichlll tbe Unlt and II WU''IU&ted to the pl&nt tode.tip which 
cave rt.. to lb4l ....S for HWA11 a1Dtl'lde41peaUcatlon. 

OD Deotmblr SO, ltli, tile PNdboe Bay Vnlt appU.CS to tbe A.Wk.a OU and Ou 
Cl.ln,.rntlon C~mrALMioa tor Hrtlftc.atlon ot aa •llbanoed oil NCOvery project, the 
PrudbcMI Bir MllC~U Q.u Projtot (P8MGP). Tbt HWOP ooWd dart up ... url)' .. nn 
and wW proyide addlUOAal oU d.uire tbt ptiriod wheo tbe ftllcl oil production la espec"ted 
to " dtcUAU!f. u w&U &UflHAt tb• Pl'\.dl.Oe a.1 ....... Qoo.4 Pro~t. • aecoodary 
nco'llr:t pro&ram tbat wlll Dltl'IA optratlac ha ml4-1Hi. 

&&led OD JNVioUI ltudlu, IUrf&ff faoWtlN nqWnd ior tb1 e.ctr.ctlOD and preaurtutlon 
of m~• ln,j9ot&nt tot tb!I project wW be J.oated MU tA. exl.tttnc CCntral 
C:orapr411&ioa Pl.ut CCCP). Tbit.M PIUtGP f&cWtl., &rt ldll la the prellmlo.uy tn,iDHtinl 
...... a.od thelt 9"41110 lilbls Nl&tlH to Cba prcpollld locaUoo of the A.OCF raqulJ'ea 
floltehar eva111o1\loa and coonUA&Uoa wltll HWA. We lat•Dd to work wllh NWA tuwatd that 
.,.,. Out OIU'l'Ut lat.au-, bowetv. It to liocatt the PBJilGP f&cllltl61 approldmatcly a1 
abowa lo Lbt .aclOMd drawlDp. • 

....,,_.. A. a *-•.laC' •Utlect •a.nerat 1.oo&Uoa llap, MLtcll:ll• Gu Project 
OIOP)IANCTS.1 dated ftDruiuy S. 111'9 ••• tbt loc:adoo ot the P&•GP la rsl&ttoo to 

' 

u.. AOCP.u tilt i.tter la••• IA CM cur,..ur ,.adilC rtcbt"Of-waJ awuo.ulon. &lnc• 1 
till PllllOP f11Wtl• oolo&ld pol•U.DJ p,_.. ~dew polat ooab'Ol a.ad M&WlJ 
.._ .tQCF witb pa ~ oalf COt N•onl. eo~ alll4 obAIJ.iar, lt LI poalble 
tMt ta. AQCF &Dd PDMQP taolUtl• all(bt I.I.hr be lllUp&t-4, wldcll woald rnlnlmlu &Rf 
Nloaitloa of tN AOCI. Wida - iat ..... tloa, ........ lt •llbt M ~ to um the 
pl&"'*1 ~Cioll ot tM 40CI' to tbe •• to tM ........ ~Hoa llboWD ID EnclOIUl't B, 
Al.CO *J•Ull( eatltt.d •a....s Looedoo Map, MllolbN Gu Pn>jtot (MOP/AHGTS), 
•~ a.1. Alulc:a,9 d11ttid U.C.mw 11, 111i. 

C NCJ.D$vllc S 
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COMMENT LETTER 12 
(Contd) 

Mr. Jerry Bro.ula 
.February %71 198' 
Pase 2. 

By lttttr dated October u. ltl:S, oopit1 ol which were providecs to tbt Unjt Operator.s, 
you re.sponded to NWA11 11lbmi.uion l"el•rdlnc 1 chant• In AQCF dt.tl1n, nortnir your 
••umpUon that NWA w11 ooordinatlq lt1 plant with th• PNdtu:i. Bay Untc. Such 
coordinalion bas occurred and wlll continue because ot the potential interaction or 
PBMCP facillti.- with the ACCr. The Unit Operator• u.rlier provided a Letter or 
Non-Objection with r..sptcr to tht AOCF location to John Kati, then Commiuiontr of tl'la 
Depucment or Natural auourc•a. on April l2, ltl2. lt LI c11U' underlt.&ndin, that HWA i1 
amendln( their Auiuit 2, 1913 ri1bt-gf-way application In oon1lderatton or U1e Unit's 
plAna for locatlne the PBMGP taciliUH &I shown on anclo.sure A. ln view ot tl'li.t, we su 
no 11inUicant problem in locatinJ tht AOCF In the rcn1ral area ahown In •nclosur•I A end 
B h•r•to and re.CCirm our notr-ol>jcctlon. Our apptovall of ~oific AOCF 1ltlna1 will, of 
oourH, depend on th• final pl&M ot bolh th• PBMGP and the AQCF. At th.t time, we 
expecl to •rain eontact 1our office, Until tl'l&t time, we continue to requeat Che 
opportunity t.o review and approve any 1umequent modification.a to the rlitht-ol-way 
application lot the AOCf' iMOfar .- lit• location and IAyout are concerned. 

Slnctraly, 

OPERA TO Rs 
ARCO A.LASKA, INC. 

LLJi~ 
L. E. Tate 
Vic• fresiden& 
qinearinr and i:ittenaion Exploration 

Enclosure 

zc: Hon. John T. Rhett, Federal ll\IPeCtor 

OPZRAT01l& 
SOHIO ALASKA PETROLEUM COMPANY 

rZ '\f· m<Mt' :,, 
P. J. Martin 
Vioe Pr.•ident 
Operetlon.a and Enaineerin& 

Ms. E.sthet Wunnlcke, Comml.saionet of Natural Rei;ouroes 
Edwin (AU Kuhn, NW A. , 

RESPONSE 



" I 
O:> 

'° 

COMMENT LETTER 12 
(Contd) 

ARCO Alaalla, Inc. 
Po1a OHie• loa ioo~IO 
A"cho1a91, Al•H• IH1Cl-4HO 
T1l1pno"1 907 <1711211 

~-... 
~, 

April 3, 1985 ~ 
Colonel Neil Saling, Jr. 
District Engineer 

~ 
u. s. Army Corp1 of Engineer• 
Pouch 898 
Elmendorf AFB, Al&aka 99506 

RE: Proposed Amended location tor 
Alaska Ca• Conditionin9 Facitity (AGCFt 
Prudhoe Day Unitr North Slope, Alaaka 
(PUO/COE 951.00) 

Dear Colonel Salingi 

A. KUHN 

On March 29, 1985, ARCO Alaska, Inc., submitted a request 
for permit to place approximately 644,000 cubic yards of 
gravel, covering an area of 86.78 acres, in support of the 
Prudhoe Bay Miscible Gas Project (PBMGPJ. In our submittal 
we noted that the PBMGP flare facilities have been designed, 
and will be constructed, to allow expansion for the future 
AGCF to·potentially ahare uaage of the PBMGP'a flare facil
ities and pits. 

On April 1, 1985, Northwest Alaskan Pipeline Company (NWAl 
submitted a reque1t for a.mendment to their Permit File Ho. 
071-0YD-4-820121, Beaufort Sea 176, The aole purpose of 
their amendment i• to accommodate the construction of the 
PBMGP in a nearby area which partially overlap• the current
ly permitted AGCF. 

He see no problem in locatin9 the AGCF in the general area 
shown in NWA's April 1, 1985 request for amendment and 
confirm our non-objection. Our approvals of specific AGCF 
sitings will, of course, depend on the final plans of both 
the PBHGP and the AGCF. At that time, we expect to again 
contact your office. In addition, we continue to request 
the opportunity to review and approve any subsequent signif
icant modifications to the configurations of the facilities 
and access roads. 

Very truly yours, 

~z~·~
'ni~ b 
GenfN: 

ES400:sm 
cc: s. Bhatia, Dalla• 

A. ~uhn, HWA, Waahington, D.C. 

aACO &lit.M•. j ..... a,.........,., .. ..._ .... .,._,'MllC.-..af 

RESPONSE 
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COMMENT LETTER 12 
(Contd) 

NORTHWHT Al.AS/CAN l'IPILINI COMPANY-..1 
Qlil O' 7)11 Wll.UW$ COM'N<lfSl,#f {; 

CPWIM 1&1.1 tlW"'fll 
..CC _.lllCl.•OC .. t 

GDYC.-•Ptl •l'IA••• 

u•O•IO'°• 1t••n;;·. ~. •· 
:a.,..,,c •·:oo ,... .... , .. c.,.o .... o. c:. •00.1• 

•IQa, .,, .. ~l•C 

GOA-84-1068 ¢ 
Octob•r 23, 1984 

CONFIDENTIAL/PROPRIETARY INFORHATI~N ENCLOSED 

•BuSINEss• Information tor 
Federal Government Purpo•e• in 
Accordance with 10 CFR 1504 (F.R. 
Vol. 46, No. 240, December 15, 
1981, paqe1 61222 throu9h 61234) 

Chief of Permitting 
Re9ulatory Branch 
U.S. Army Enqineer District, Alaska 
Pouch 898 
Anchorage, Alaska 99506-0898 

Attention: Don Kohler 

RE: Permit File No. 071-0YD-4•820121, Beaufort Sea 176; 
Reauest for Amendment 

Gentlemeni 

The subject permit was issued to Northwest Alaskan Pipeline 
Company (NWAI, effective ~uly 2S, 1983, in connection with 
construction of the Alaska Gas Conditioning Facility (AGCF). The 
AGCF is to be constructed u · part ol the Alaska Natural Gas 
Transportation Sy&tem, •• •uthorized pursuant to the Alaska 
Natural Gaa Transportation Aet of 1976 (15 o.s.c. S 719, et 
.!!S..::.>, as amended by Public Law 97-93. ~ 

The permit authorized the placement of 2.7 million cubic y•rds of 
gravel on 287 acres of wet tundra, at a location northwest of 
Prudhoe Bay, Alaska, for the construction of a pad to support the 
gas conditioning facilit.ies, an operations center-construction 
camp, access and haul roads, flare pit and sewage disposal pond 
berms, crude oil cooling facilitie• pad and pipeline corridors • 

. Enclosed is a revised plan for aite development of the general 
area where the AGCF ia expected to be emplaced. You will note 
that gravel requirementa for the AGCF have been recalcul&ted and 
now total about. 2 .1 million yards I See page 3-3). This is a 
major :reduction trom the uount previoualy anticipated~ lar9ely 
as a result of a 32' reduction in the area covered by the gas 
conditioning unit pad (i.e., from 129 acres to 87.8 acres). the 
revised plan (Enclosure A) is identified as follows: 

.t•t C:Hll•CtA -· &M.T Ullll C:ITV. \ITAll •4•08 

RESPONSE 
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COMMENT LETTER 12 
(Contd) 

Lettar GOA-84-10681 October 23, 1984 
to Chief of Permitting 
Paga Two 

Package No. 5 • Site Development/Civil Construction, 
besiqn Review Package !or the Federal Inspector, Au9ust 
li82; Revision i, July l983. 

The development and submission of thia docW11ent to the Office of 
the Federal Inspector (OFI) was in support of a revised process 
dea!i;n for the AGCF, which subsequently 1o1u approved by OFI 
(F,R., Vcl. 48, No. 241, December 14, 1983, pages !5596 thrc1.t·;h 
55597). 

Drawinqs in support of this plan are also enclosed, iden~ified as 
follows: 

Geneul Location Map for Pe£!t1it Acplication, PAE-0000-
02, Rev. S. h:nclosure Bl 

Proposed Plan tor Right of Way, PAE-0600-22, Sheet 1 of 
2 only, Rev. 2. (Enclosure Cl 

On February 27, 1984, we amended our application co the Sta~e of 
Alaska for a right-of-way lease covering the AGCf to accownt for 
the Prudhoe Bay Miacible Gas Project (PSMGPI which is planned for 
con1truetion by the P~dhoe aay Unit in the same general area as 
the AGCf. ARCO Alaskil, actinq tor the Prudhoe Bay Ur.it:, h.u 
advised us that the current intended scope and location o: the 
PSMGP is as shown on the enclosed drawing (Enclosure D) entitled~ 

ARCO Alaska, Inc., Nl?.lrth Slope District - Anchorage 1 
NGL/EOR-CGF Unit 19: General Location Plan, Gravel Pad 
and Access Road; March 30, 1984, CEE-19000001, Re~. O, 
Augus~ 27, 1984. 

we reeo9nize that thil sitin9 is subject to possible chanq~ as 
plans are refined. 

Althou9h the PBMGP facilities miqht later be inte9rated ~ith the 
AGCF, it ia possible that che planned location for certain ~GCF 
facilities, as shown in Enclosures A, B and c, may have to !:>e 
moved a 1hort distance (not exceeding 1500'1 to the west of the 
currently planned location. The •worst case• maximum relocati~n 
of the AGCF anticipated, usumin9 the facilities are no-: inte
grated, ia shown on the enclosed conceptual drawing (Enclosure E) 
entitled •ARCO Oil ' Gas Company General Location Map, Miscible 
Gas Project, Prudhoe Bay, Alaska• dated October 12, 1984. We 
advised the state that when the final sitings of both the PBMG? 
and the AGCF are completed, a further amplifying amendment to the 
pendin9 state lease application will be submitted. 

12-50 

RESPONSE 

To date. ANGTS has not completed its application to the state for use of the 
state ownership at Prudhoe Bay needed to construct the Alaska Gas Conditioning 
Facility and for the ANGTS p1pelfne system on state ownerships elsewhere in 
Alaska. The PSD for the ANGTS AGCF was based upon use of the SELEXOL process. 
This PSD has expired and no new pennitting effort has been initiated by the 
convnentor. 
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COMMENT LETTER 12 
(Contd) 

Latter GOA-84•10681 October 23, 1984 
to Chief of Permitting 
.Pa9e Three 

In summary, the existing •ituation is •• follows; 

The PBMCP and the AGCF an compatible fa.cilitiu and, 
indeed, may later be completely integrAt•d: however, a 
decision on th• extent of integration cannot be made at 
this time. 

Tha enclosed, updated plan for th• AGCF envision• it. 
major reduction in th• area of we~ tundra impacted and 
an auoc:iaud major reduct.;on in 9:r:avel requirements 
compared to the plan origin&lly reviewed by the Corps 
tor the subject permit. Gravel requirements !or the 
AGCF, when it ia ulti~ataly built, are likely to be even 
further substantially reduced (i.e., below 2. l millicm 
cubic yards) u a result of the PBMGP because certain 
access roads and the emergency f lara area are expected 
to be commonly ahared, even if the two facilities are 
not totally in~egrated . 

The PBMGP has received other appropriate 9overrunent 
authorizations, is ready to proceed into construction in 
1985, but needs a S 404 authorization. 

final aiting of the AGCF will not take place until ~ 
construct.ion plans for the PBMGP have t.een finali:.:edt 
the AGC!'' a final sitin9 ia, moreover, also subjtiCt. to 
issuance of a ata~e dght•of-way lease for -che AGCF. 
The maximW11 likely c~ange, in any event, would still 
have bot.h the AGCP' a.nd the PBMGP 'ienerally vi thin the 
area c1.1rrently permitt.od by the Corps and under the 
figure currently authorized for gravel, i.e., 2.7 
million cubic yards. 

Th• 1ponsor1 of the AGCF hove formally stated that they 
have no objection to siting the PSMGP in the approximate 
location 1hown herein. 

Accordingly, the following action by the Corps is requesud in 
order to expedite issuance ot a permit tor the PBMGP: 

Amend the Beaufort Sea 176 permit as may be necessary to 
recoqni:e Enclosure& A, B and C as the most curreni; 
plans for site development/civil construction of the 
AGCF, with the explicit cavea.t that additional 
information will have to be submitted when t.he final 
siting plan has been completed; 

RESPONSE 
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COMMENT LETTER 12 
(Contd) 

Letter GOA-84-10681 October li, 1984 
to Chief of Permittinq 
Page Four 

further a.mend the Beaufort Sea 176 permit to exclude tho 
area covered by th• PBMGP, •• 1hown in Enclosure g and 
aa that location 111ay be further amended by the PBMCP 
project 1ponaor in the 11.11• 9eneral area, subject to the 
proviao that the area excluded 1hall not exceed the are& 
that ia 1ubaequently approved by both state and federal 
authorities tor the PBMGP (i~cludinq any directly 
related facilities eaaenti&l for iu construct.ion or 
opendonl : and 

incident to amendment of the Beaufort Sea 176 pertni't, 
extend it• applicability to at least a full three years 
from the effective date of the amendl!lent. 

It is our understanding that ARCO Alaska, on behalf of the 
Prudhoe Bay Unit. will separately aul::imit &n application for a S 
404 permit tor the PBMGP that will be in consonance w!'th NWA's 
amendment requHt herein. lt ia our intention to axpreu a 
non-objection to such an application, presuming that the cvera~l 
approach that we have set forth ia acceptable to the Corps. We 
would, moreover, be pleased to assist in any reasonable mar.ner to 
expedite issuance of a permit to the Prudhoe Bay Unit. 

Youra truly, 

NORTHWEST ALASKA.~ PIPELINt 
COMPANY, aa Aqent and Opera~or 
for ALASKAN NORTHWEST NATCl\A.l. 
GAS TRANSPORTATION COMPANY 

...--~ 
cc Cw/o encla.); Hcncr&.ble John T. Rhett, Pederal In•poctor 

Stuart c. ~ut, ARCO 
Earl Kari, OFI, Anchorage 
Jerry Broasia, State Pipeline Officer 

RESPONSE 
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COMMENT LETTER 13 

* Fairbanks North Star Borough 
809 Pioneer KO.Kl P.O. Box 1267 

November 18, 1987 

Jules v. Tileston 
Bureau of Land Management, ASO 
701 C Street, Box 30 
Anchorage, AK 99513-0099 

Dear Mr. Tileston: 

Fairbanks. Al.iska 99707 907 452-4761 

The Fairbanks North Star Borough has reviewed the draft 
Environmental Impact Statement for the proposed Trans Alaska Gas 
Pipeline. A swnmary of our comments follows. 

The Fairbanks North Star Borou9h fully supports the concept of a 
gas pipeline from the north slope through the Borough to Valdez. 
However, we feel that the draft EIS has several serious 
deficiencies that need to be addressed. Those deficiencies are 
detailed in the attachments that include a resolution passed on 
October 22, 1987 by the Borough Assembly and memoranda from the 
Borough Community Research Center, the Borough Planning 
Department, and the Borough Health and Safety Department. 

In general we feel the document pays very little attention to 
potential impacts on the Fairbanks North Star Borough, in 
particular, socioeconomic impacts. The draft EIS makes 
questionable assumptions concerning the ability of the local 
infrastructure to accommodate impacts and local qovernmental 

13-1 f agencies to anticipate and manage impacts. In a few instances, 
the document recognizes that the pipeline will brinq an influx of 
job seekers to the area and that the excess infrastructure may be 
absorbed by the expected influx of military personnel. However, 
these impacts are not consistently recognized throughout the 

_document, certainly not in the impact sununary statement. 

[

The issue of a take:-off valve for Fairbanks is totally omitted. 
Fairbanks has consistently maintained over the years that there 
should be a take-off valve from any gas pipeline that comes 

13-2 through the Borough to provide the citizens of the Borough with a 
low cost energy alternative. We realize that the intent of the 
project is to be licensed for gas export and then negotiate a 
take-off valve "later". This is not enough assurance for the 

[

citizens of the Borou9h. An ener9y impact analysis is another 
omission of the DEIS that needs to be included. We would hope 

13-3 that an energy impact analysis would include a study of the 
impacts of a take-off valve at Fairbanks. 

o J ~ @ lWil ~ r·~ 
JU u_ .. 

'IQV 2 '11987 

13-1 

13-2 

13-3 

RESPONSE 

Many of the general issues discussed throughout the fIS are applicable to the 
Fairbanks North Star ·aorough (FNSB), as well as to the entire area of the 
project. In each area where the FNSB is particularly affected the impacts are 
discussed. 

See response to Comment 2-4. 

Such an analysis is not an issue for this EIS since the end use of the project is 
the export of natural gas to the Pacific Rim. The supply of natural gas to 
Fairbanks, as discussed in the response to Comment 2-4, would be the subject of 
further proceedings where this type of analysis is more appropriate. As noted, 
in response to Comment 2.4, natural gas supplies to Fairbanks are included in the 
ANGTS project. A recent proposal by Enstar also would provide a natural gas 
supply to Fairbanks from the Cook Inlet area if implemented. 
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COMMENT LETTER 13 
(Contd) 

Jules v. Tileston 
Page 2 

Potential environmental impacts of the project on the Borough are 
generally ignored. Potential impacts on air quality and the 
generation and handling of solid and hazardous wastes are the 
most serious omissions. 

In sununary, I wish to emphasize that the Fairbanks North Star 
Borough fully supports the concept of the Trans Alaska Gas 
System. However, we feel that the draft EIS has several serious 
deficiencies that need to be addressed. 

Thank you for the opportunity to comment on the draft 
Environmental Impact Statement for the proposed Trans Alaska Gas 
System. We look forward to future opportunities to participate 
in the review process. 

~~ 

JH/TD/bhn 

RESPONSE 

13-4 See responses to Co11111ents 13-43 through 13-52. 



.....,, 
I 
\0 
O'I 

13-5 [ 

13-6 [ 

13-7 [ 

COMMENT LETTER 13 
(Contd) 

Sy: Ju<1nit.a Helms 
Introduced: 10/22187 
AdOpted: 10/22187 

RESOLUTION NO. 87*102 

A RESOl.UTION ANNOUNCINC THE PREt.IMINARY 
flNDINCS OF THE TRANSALASkA CAS SYSTEM 
DRAFT ENVIRONMENTAL IMPACT STATEMENT 

WHEREAS, th• Fairbanks North Star 8arough 11 centrally located 

to this propoHd construction atfort; .and 

WHERE:AS, tha F1lrll.ank1 North St.ar Borough ii th• t.,.mlnu1 of 

the AIHk.a R11llro.d th" would be the vehicle for m.ajar equipment ilnd 

supply shlpmants for th• c:on1truction affort of the plpellna; and 

WHEREAS, tl\9 F.airbanks North Star Borough It the terminus of 

th• Dalton Highway, the supply ro11d ludlng to th• North Slope; 11nd 

WHEREAS, th• fllrbi1nk1 North St.ar Borough iif ii major supply 

point for l;ibor and sarvlcu and goods that would be used on the proposed 

pipelin• proj«t: and 

WHEREAS, th• presem applic11t1on and summary 11 silent as to 

the role of F;iirbank1. other than ill m.aintenance filCility will be located in 

the Fairbanks area; and 

WHEREAS, the Urd pilrallel hH been the Cradltlanal separ.ation 

point In AIHk& for union jurisdiction.al work north of the Alaska Range 

and that work was the pr1ro911tive of Fairbanks: and 

WHEREAS, F1irbilnks hu consistently m1lntained there should be 

• take-off In any gill pipeline that comes through 'the Fairbanks North Su1r 
Borough to benefit the c:itlzcns of this area with low cost fuel: 

NOW, THEREFORE. BE IT RESOLVED by the Assembly of the 

Fairbanks North St•r Borough that: 

11 Yukon PitcifJc: draft environment.al Impact St.Item.int IDEISI 

be required to detail its lntenlions for thit Fairbanks North 

Star Borough concerning the construction effort of the 

pipeline and its use of the labor and fac:ilitles and services 

of the Borough: and 

ll That the DEIS b• required to detail the pliilns for the M ilnd 

0 opentions of the pipeline and the hiring of maintenance 

workers from Anchorage or Fairbanks; and 

l I That the Yukon Pacific applications clearly nate that a 

take-off valve will be in place for the Fairbanks North Star 

Borough as a part of its con:llruction effort; and 

RESPONSE 

13-5 See response to Comment 2-2. 

13-6 See response to Comment 2-2. 

13-7 See response to Comment 2-4. 
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I) That d•t•ll will be given th• F1lrb•nkf Nuth Star Borough 

by Yukon Padllc prior to lln•I approvel of th• dr<1win91 of 

what gH now an be ilntlcl!)llted from th.lit llk ... off v1lve: 

and 

51 What price will be chilrged for the gH: •nd 

il That th• OEIS addresa th• potent11I soclal and economic 

Impacts Ind stipulate mitigative measurH which Yukon 

PKUlc mutt take: •nd 

ll Th•t Yukon P•clflc will provide 1 mechanism by which 

communities 11nd loc.al bu1lntsHI will be provided planning 

Information. 

PASSED AND APPROVED THIS 22ND OAY OF OCTOBER. 1917. 

P~1~¥ 

~~~ l*OtrilrniS 

RESOLUTION NO. 47-102 
P:ige 2 of 2 

13-8 

13-9 

13-10 

13-11 

RESPONSE 

See response to Conment 2-4. 

See response to Corrment 2-6. 

See response to Conment 2-2. 

See response to Conment 2-2. 
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Mayor: JuaMa Helm; 

M E M o R A N D U M 

TO: N!cole McCullough, Planning Aide 
Advanced Planning Division ~ 

FROM: Tom Duncan, Assistant Planner rh 
Advanced ?lann!r.; Dh•ision -· " 

DATE: Oct. 14, 1987 

SUBJ: DRAFT EIS ON TRANS-ALASKA GAS SYSTEM 

I have reviewed the Draft Environmental Impact St~.temer.t or. the 
Tra::s-nlaska Gas Syste:n. Fo.l lowing are rn-,.· :::ommer.ts. 

Page 2-30, section 2.3.3.5, first sentence. 
The listing of major fault ~ones does not include the fault 
traversing the FNSB from the North Pole area on up past Fo~. 
Perhaps this fault has been considered and not determined to be 
u~ajor." 

Page 3-5, section 3.2.2.1, la~t paragraph (top of second column). 
This entire paragraph is overstated and somewhat misleading. The 
description of Alaska's infrastructure as being "vast" is highly 
subjective. The descr.iption of Alaska's infrastructure as 
"inadec;uate" and "overcrowded" prior to construct:!on of the oil 
pipeline is incorrect. Indeed, Alaska's infrastructure became 
stressec during construction of the pipeline because of a~l the 
people that were attracted to the state by the pipeline. 

Page 3-23, section 3.2.7, 1st paragraph, last sentence. 
The disposal sites near Fairbanks need to determined by start of 
construction. The Borough landfill site would be unatle to 
accommodate the volume and types of waste generated by pipeline 
construction. 

Page 4-2, section 4.2.2.l.l, 4th paragraph. 
A policy should be worked out to encourage in-state hiring of 
welders, despite the union being based out of state. 

P.O. Box 1267 Fairbanks. Alaska 99707 1907! 452-4761 

13-12 

13-13 

13-14 

13-15 

RESPONSE 

This fault is considered an "inact1ve" fault. Section 2.3.3.5 in the DEIS 
addresses the hazard associated with the crossing of "active" faults. Major 
fault zones exist in Alaska which are not "active". thereby presenting no threat 
to the integrity of the TAGS pipeline. The fault crossings identified by YPC as 
requiring special design are the presently recognized active faults crossed by 
the TAGS route. During the detailed design phase of the project, YPC plans to 
conduct a fault study program to update previous fault studies along the TAGS 
pipeline route, and would add additional special crossings 1f necessary. 

CollJllent accepted and the fElS incorporated recommendations into Subsection 
3.2.2. 1. 

The TAPS project virtually overwhe.lmed the FNSB landfill. The FNSS indicate that 
it .is very likely that it would be necessary to restrict waste accepted at the 
FNSB landfill to waste generated within the Borough. In spite of such a 
restriction, a project of this magnitude fs likely to reduce the life of the 
Borough landfll 1 due to increased population. No new site has been identified. 
A new site may be needed as soon as 2005. The avai labi 1 ity of the FNSB landfi 11 
for potential use for TAGS would be detennined during Phase II design. 

See response to Conment 9-7. 
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Draft EIS on TAGS 
Page Two 

Page 4-ll, section 4.2.2.2, first paragraph. 
The statement is made that all people seeking employment would 
have to travel to Anchorage or Fairbanks. A follow-up statement 
should be made that these two 9ommunities would experience the 
bulk of the impacts from out-of-state people coming to the state 
seeking work, perhaps not being successful, and becoming a burden 
on the social services. 

Page 4-13, section 4.2.2.2.3. last paragraph on page. 
The statement that Fairbanks has "numerous industrial sites" 
depends on wha~ kind of industry is being discussed. Many 
appropriate areas exist for light industry, but siting heavy 
industry is quite a bit more difficult and controversial. 

Page 4-14, section 4.2.2.2.3, second paragraph. 
This is gross overstatement of the Community Research Center's 
duties and staffing level. The Borough Planning Department will 
also play a role in anticipating and managing potential impacts, 
but to state that any one ayency has the resources to manage the 
impacts of such a large project is ludicrous . 

Page 4-16. section 4.2.2.3, 3rd paragraph. 
The statement regarding the excess infrastructure possibly being 
absorbed is important and should be reflected in the statements 
on page 4-13, last paragraph concerning Fairbanks' surplus 
infrastucture. 

[ 

Page 4-16, section 4.2.3.2, 2nd paragraph. 
13-20 The changes in land use caused by the influx of worke:=s will 

likely require an update of the Comprehensive Plan. 

13-21 [ 

Page 4-19, section 4.2.3.2, 4th paragraph on the page. 
The statement that Qimpacts would be negligible" on industrial 
development centers and Prudhoe Bay, Fairbanks, and Valde: is 
hard to comprehend. The oil pipeline caused a refinery and 
various pipeline support industries to locate in Fairbanks and 
one could expect similar spinoffs from a gas pipeline. 

The statement that "minimal new infrastructure requirements due 
to the expansion during and following TAPS" should be modified 

[

Page 4-115, section 4.5.2, 1st paragraph. 

13-22 to be consistent with the statement on page 4-16 that Fairbanks' 
infrastructure could be absorbed by the time TAGS construction 
begins. 

[ 

Page 4-115, section 4.5.3, 1st paragraph. 

3 23 
A moderate land use impact may be increased industry related to 

1 - the pipeline and land developed for residential use to 
accommodate the influx of workers to the area. 

13-16 

13-17 

13-18 

13-19 

13-20 

13-21 

13-22 

13-23 

RESPONSE 

Such job seekers were not a major burden on the social services in Fairbanks 
during the oil pipeliiie:" In fact, participation in most public assistance 
programs dropped dramatically. for example, the number of persons in Fairbanks 
receiving Food Stamps dropped from 700 prior to the pipeline to only 99 during 
the peak of construction. 

Colilllent accepted and the FEIS incorporates recolilllendation 1n Subsect1on 4.2.2.2.3. 

Conment accepted and the FEIS incorporates recoornendat1on in Subsectton 4.2.2.2.3. 

Conment accepted and the FEIS 1ncorporates rec011111endation in Subsection 4.2.2.3. 

Conment accepted and the FEIS incorporates reconmendation in Subsection 4.2.3.2. 

Coament accepted and the FEIS incorporates reconmendation in Subsection 4.2.3.2. 

Conment accepted and the FEIS incorporates reconmendation in Subsection 4.5.2. 

Coament accepted and the FEIS incorporates recommendation in Subsection 4.5.3. 
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Draft EIS on TAGS 
Page Three 

Page 4-131, section 4.8, 2nd paragraph on page. 
The statement "jobseekers coming to Alaska who do not find 
employment would have to rely on state social services" is 
important and should be reflected in the statement on page 
section 4.2.2.2. 1st paragraph identifying Fairbanks and 
Anchorage as the only two hiring centers in the state. 

4-11, 

The statement "Most existing land-use plans would apply to the 

[

Page 4-131, section 4.8, 3rd paragraph on page. 

13
_
25 

TAGS project and would not have to be changed to accommodate the 
proposed action" is probably true for the FNSS Comprehensive 
Plan, but the Plan would likely need updating as a result of the 
impacts brought about by TAGS . 

RESPONSE 

13-24 Conment accepted and the FEIS incorporates reconmendation in Subsection 4.8. 

13-25 CDlllllent accepted and the FEIS 1ncorporates rec0fllllendat1on 1n Subsection 4.8. 
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Fairbanks 
North 
Star 
Borough 

TO: 

FROM: 

DATE: 

SUBJECT; 

MEMORANDUM 

Nicole McCullough, Planning Aide 
Coll!Pluni ty Planning 

Leslye A. Kor1ola, Manager-if.\ . ._ 
Collllllunit:y Research Center '' 

October 8, 1987 

DEIS for TAGS 

Mayor: Juanita Helms 

After reviewing the Draft Environmental Impact State111ent (DEIS) for t~e 
Trans-Alaska Gas System (TAGS), I have the following comment:s and 
concerns which I believe should be formally presented to the agencies 
responsible for the preparation of this docU111ent. 

Sect ion 3. 2. 2, l provides a succinct summary of the state's 
socioeconomic conditions and Section 3.2.2.3 provides a very brief 
overview of the Fairbanks North Star Borough. In Section 3.2.4.4 the 
imporcance of Fairbanks as a transporcation hub is mentioned. 

Section 4.2.2.1.l addresses statewide TAGS impacts identifying the 
major impact: as being increased population and employment. What seems 
so re111arkable is that personnel increases in Anchorage are calculated at: 
950 while no location is identified as being impacted by the peak labor 
force of 7,200 plus the 3,400 indirect jobs during construction. In the 
discussion of the socioeconomic i111pacts, the role of Fairbanks, 
ident:ified in Section 3.2.2.3 as a transportation, trade and service 
center for the project, is inadequately addressed. The definitions of 
impacts on hU111an resources listed in Table 4. l·l appropriacely note that 
changes in the econofl!iC and social well·being of residents require 
changes in governmental policies, planning and budgeting but Table 
4.2.2-3 reflects no additional government: employment is anticipated to 
meet additional demands. 

Section 4.2.2.1.2 discusses infrastructures and social impaccs but 
again seems to overlook Fairbanks. It's fine to observe that "the long 
lead time available ... SHOULD help relieve infrast:ruct:ure impacts of the 
project" and that "for the most part Anchorage and communities along the 
proposed TAGS route could accommodate most anticipated impacts without 
building new facilities• because of the surplus currently available, but 
this is not a complete picture. (1) Fairbanks, the service and supply 
center is currently experiencing an expansion of military personnel, as 
noted in Section 3.2.2.2.3; the military is anticipating to use some of 

Fairbanks, Alaska 99707 (907) 452-4761 

13-26 

13-27 

13-28 

13-29 

RESPONSE 

The direct and indirect employment impacts for other areas are provided in Table 
4.2.2-7. 

Colllllent accepted and the FEIS incorporates recolllllendation in Subsection 3.2.2.2.3. 

It is agreed that there would be increases in the need for additional government 
employees. The statistics developed on this table reflect indirect construction 
employment and an estimate of government service employees. The actual extent of 
new government employment and their location would be detennined as the TAGS 
project pl ann 1ng proceeds. 

we have acknowledged that some of the existing infrastructure may be absorbed by 
the time TAGS is built. The addition of the Light Infantry Division, may simply 
offset some of the impact of the downturn in the local economy. Most observers 
believe the state's economic downturn may last for several years. It would make 
less sense to assume that all this infrastructure would be absorbed. 

furthermore, long lead time 1s a significant dlffer~nce from the TAPS 
experience. One of the reasons bus1nessess and government agencies didn't commit 
to new programs and facilit1es was that the construction of the project was 
uncertain. l>lany bel1eved that the project would not be approved and they were 
almost right. The b1 ll approving construction of the pipe l 1ne was approved by 
the Vice President's tie-breaking vote. The project was approved 1n October 1973 
and construction was underway before breakup in spring 1974. New facilities 
could not be built due to the extremely short lead time and cold temperatures. 
In contrast. there would be more than two years of detailea planning after the 
project is approved before construction begins. The first two years of 
construction would be largely site preparation and some compressor station 
construction. Construction of the pipe line per se would not occur unt11 five 
years after the project 1s approved. 
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the existing infrastructure. (2) The long lead time is meaningless; 
when a project is uncertain there is a reluctance for a community to 
invest infrastructure which may or may not be needed. (3) It is 
inappropriace to assume that surplus capacity which may exist in 1987 
will exist when this project is ready to proceed. 

The DEIS deals inadequately with the social and economic effects on 
Fairbanks; in face, although it refers to Fairbanks' TAPS experience, it 
fails to mention Fairbanks by name. To assert that because "all the 
communities in the TAGS corridor experienced the effect:s of t:he TAPS 
project [this) should help them to anticipate and plan for pocential 
TAGS impact:s" is nonsense. Unless the EIS addresses the potential 
social and economic impacts and stipulates mitigative measures which 
Yukon-Pacific must cake (i.e. pay for) the communities, and primarily 
Fairbanks, could be in for nothing more than a repeat performance. 

Section 4. 2. 2 .1. 3 assumes no new municipalities with taxing powers will 
be established and that existing borough boundaries will not change. 
This may not be a valid assumption. Areas l:!:1Jji local governments such 
as Fairbanks are served a great injustice with the DEIS assumption that 
only areas without: local govern111ents would need TAGS assiscance. Impact 
costs whecher experienced in areas with local governments or without are 
costs which should be met by Yukon-Pacific as part of the project. It 
is not: appropriate to assume that local tax revenues will pay for 
service increases required by the project. Section 4.2.2.l.3 fails to 
address the issue of how additional expenditures for anticipated 
government services are to be paid. 

Seccion 4.2.2.2.3 states the TAGS impacts on Fairbanks would be lesser 
than those generat:ed by the TAPS project because hmost of t:he management 
personnel based in Anchorage would not affect t:he Fairbanks housing 
supply." This is misleading because the impact on housing is related to 
the size of the construction work force, indirect; jobs and the influx of 
job seekers. The question not addressed is what the impact will be on 
hiring out of Fairbanks if most of the management is in Anchorage. 

The DEIS fails to provide information regarding the impact potential to 
the FNS8 when it limits its assessment to current; Fairbanks conditions 
of a surplus of housing, excess utility capacity, etc. Whether 
Fairbanks will have a surplus or shortage of services and 
infrastructures when the project goes is unknown, Current:ly, data are 
available about existing housing, utility capacity, etc. To assess the 
impacts of TAGS t:he DEIS should address demand~ that would be placed on 
t:he community wit:h projections of housing and utility needs, industrial 
sites, and other retail and service requirements that will have to be 
met. This would enable t:he co111111unity to determine the impacts of the 
TAGS at any point in time based on what is needed to what is available. 

Similarly with impacts of increased employment:, the DEIS should not 
assume current labor force conditions will exist when the TAGS is built. 
Right now it is true t:hat much of the local labor force has had 
construction and oil industry experience, but as the employment 
opportunities in these areas decrease, this trained labor force could 
leave the Fairbanks area and Alaska. 

13-30 

13-31 

13-32 

13-33 

13-34 

RESPONSE 

The FEIS discusses specific social and economic impacts to the Fairbanks North 
Star Borough in Subsection 4.2.2.2.3 and in other locations of the FEIS. The 
statement cited is valid since the impacts to such corridor co11111unit1es of a 
project of lesser size than TAPS can be anticipated and planned for by the 
comunities. 

In a March 9, 1983 report (Docket No. CPS0-435 and Docket No. CP78-123, et.al.) 
by the federal Energy Regulatory Commission regarding Northwest Alaskan Pipeline 
Company's request to include nearly $20 million in socioeconomic impact costs in 
their rate base. the trial staff •opposes the request in its entirety" and 
further stated: 

"That the construction of such a large project would affect Alaska's social 
and economic structure has been accepted by all who have examined the issues; 
nevertheless, there has been considerable debate over the extent of the impact 
and the responsibility for its mitigation ..• the State will also derive 
considerable financial benefit from the construction of the gas pfpeHne; the 
property and corporate income taxes alone wnl greatly exceed the cost of 
mitigating the adverse socioeconomic impact that the State anticipates ... 

We believe the ultimate responsibility for socioeconomic mitigation should 
rest with the State and local governments as long as the revenues from the 
project are sufficient to cover the antfcipated costs of mitigation ••• one 
means that has been used to fund similar mitigation efforts 1s 
sponsor-provided loans or other financial assistance, reimbursed by the State 
or affected coD111unftfes as a credit against future taxes or in some other 
appropriate manner." 

Although the social and economic impacts are identified, the FEIS cannot 
stipulate such mitigatfon measures. 

Subsection 4.2.2.1.3 has been modified. The socioeconomic analysis cannot 
accoll1ll0date every possible variable which "might" change. TAGS would pay the 
same oil and gas property tax rate to the state regardless of whether a local 
taxing jurisdiction claims a portion of the revenue or not. It 1s based on the 
best available information at the time it was done. To speculate on such changes 
would not improve the analysis and might be confusing. 

Colllllent accepted and the FEIS incorporates recommendation in Subsection 4 .2 .2.2 .3. 

To do this type of analysis requires detailed, specific information about project 
plans, schedules. and requirements which is not available. This type of 
information can be developed during the five-year detailed design and planning 
phase with adequate lead time to allow communities to plan for potential impacts. 

CoRlllent accepted and the HIS incorporates recommendation in Subsection 
4.2.2.2.3. While it is true that due to present economic conditions within the 
State, that some of the trained labor force would leave the Fairbanks area and 
Alaska prior to the initiation of TAGS. It is likely that many would return to 
work on the project. 
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The DEIS reflects a gross misunderstanding of what the CollllllUOity 
Research Center is and how it functions. The Collllllunity Research Center. 
established in 1974, has information which would be extremely valuable 
in planning for management and mit:igation of potent:ial impacts. 
However, the Co11111unity Research Center, which has historically been 
funded by the Borough to gather and disseminat:e information, does not 
have staff to manage impacts. That would require funding by the project 
causing the impacts in a manner similar to the impact: assessment: work 
which the Center has provided for the Light Infantry Division. The TAGS 
project should include funding for CRC to track the impacts and the 
effectiveness of measures proposed to mitigate the impacts. 

[ 

Who are the local officials who are co assume the responsibility for the 
negat:ive impact:s being offset by the positive aspects of employaent, 

1 3 
_ 3 

6 
economic development and increases in local tax revenues? If t:he DEIS 
does not identify them, what assurance is there that they speak for the 
collllllunii:y and if they will still be in a position of responsibility when 
the project: actually takes place? 

[

Based on the inadequacies identified in Section 4.2.2.2.3, I urge that 
appropriate revisions be made to all of the s•1bsections of 4. 2. 2. Z 

13-37 analyzing the Regional TAGS Employaent Impacts. There are Regional TAGS 
Impacts that simply are not addressed. 

13-38 

Section 4.2.2.3 makes a good point in observing, "Unfortunately, by the 
time TAGS would be built, these [trained and currently unemployed 
Alaskan] workers might not be available because they left the state or 
found other employwent." The summary makes the uncertainty of the 
project's timing very clear but fails to identify the project's resource 
needs that corridor communities in general and Fairbanks in ~articular 
will be called upon to provide. The EIS should provide a framework for 
local co111111unities to work with the projecc; an enormous step forward 
would be for the EIS to provide projections of infrastructure needs and 
to identify a mechanism by which a private/public partnership could work 
for mutual benefit in the exchange of information. 

Section 4. 3. 2 addresses the socioeconomics of the Cook Inlet· Boulder 
Point Alternative. Many of the concerns expressed previously are also 
appropriate here, except that the inadequacies are even greater. As 
pointed out in the DEIS, •unlike the proposed project routing, the Cook 
Inlet-Boulder Point: alternate route has not already experienced a major 
pipeline project.• Thus, there ·are more unknowns, more uncertainties 

13-391 and a greater need for impact information to be gathered before 
assessment can begin. I do not believe there is enough known to 
conclude (as in Table 4.4.l·l) that both routes would have similar 
socioeconomic impacts, anyaore than it is appropriate to assume 
similarities for nine other environmental factors. In reality too 
little work has been done to assess the consequences. 

f 
Table 4.10-1 presents an interesting summary of the commicment: of 
resources resulting from the TAGS project. I believe the TAPS 

13-40 experience has demonstrated that more of the consequences of a project: 
of the magnitude of the proposed TAGS are irreversible than have been 

13-35 

13-36 

13-37 

13-38 

13-39 

13-40 

RESPONSE 

Co11J11ent accepted. The role of the Community Research Center is discussed in 
Subsection 4.2.2.2.3 in response to COlllllent 13-4. 

The tenn "local officials" was inappropriately used. The statement should not 
have refered to any governmental officials but to business leaders. Subsection 
4.2.2.2.3 was modified to remove this statement. Further, see Conment Letter 5 
which states that "The Greater Fairbanks Chamber of Colllllerce supports the 
Trans-Alaska Gasline System project. Our members welcome progess. the positive 
econcmic impact from both construction and operational phases, as well as 
enhanced quality of life for affected Alaskans. 

Opportunities resulting from the TAGS project will be necessary for the corrmunity 
to maintain a diverse and viable spectrum of businesses, especially as oil field 
production begins to decline, causing this project to outweigh any adverse 
impacts that have been identified to date. The availability of natural gas as a 
heating/cooking fuel will help mitigate existing carbon monoxide pollution. we 
endorse this project for the economic opportunities it affords our community and 
members." 

See response to Comment 13-33. 

See response to Colllllent 13-33. 

Much of the discussion contained in the proposed project discussion (Subsection 
4.2) would be applicable to the Cook Inlet-Boulder Point Alternative. Using this 
infonnation along w1th that specified for the alternative route, it is possible 
at this initial phase of project development to Sulllllarize a comparison as 
depicted in Table 4.4.1-1. 

Where the term "no significant Jong-tenn colllllitrnent" was used in Table 4.10-1, it 
refers to those resources that are irreversible or irretrievable when viewed with 
the proposed project and anticipated pennit mitigation. 
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admitted. If no significant long-term commitment of resources are 
required to deal with t:he impacts on Alaska Socioeconomics, Solid 
Waste/Hazardous Mat:erials and Sanitation and Wildlife, the DEIS will be 
lit:tle more than a forma.lity document and of no real value in dealing 
with the environmental consequences of the project:. 

Section 5.2 The Fairbanks North Star Borough Community Research Center 
provided input in the •scoping• process. The resporuie to some of the 
testimony was that it was not germane to the EIS, but the February 13, 
1987 letter of Mr. Jules V. Tiles ton of the U.S. Department of the 
Int:erior indicated that the issue of infrastructure • public safety, 
schools and medical facilities would be treated in the EIS. They do not 
appear to be treated with regard to the communities providing these 
services, however. Uhat is the mechanism by which communities and local 
businesses will be provided planning information as noted would be 
treated at a subsequent time? 

The Draft EIS does not appear to address the issue of a gas tap for 
Fairbanks. Since the economic impacts of such a t:ap are significant it 
seems of information and an economic analysis of such a gas tap should 
be included in the final EIS. 

cc: Mayor Halms 
Council on Economic Policy 

LAJ</jlg 

13-41 

13-42 

RESPONSE 

Detailed infonnation necessary to predict infrastructure impacts would be 
developed during the detailed project design and construction phase. Yukon 
Pacific Corporation would work closely with the c011111unity in this regard. Since 
TAPS construction started, the overall state-wide infrastructure, especially 
schools, public safety, and medical facilities, in Alaska have been expanded 
substantially. As noted in prior responses to this letter, the extent there are 
shortages or surpluses of infranstructure in any specific colllllunity can only be 
detenni ned when the fina 1 construct ion time frame has been se 1 ected and a 
detenninatfon made as to which TAGS faci1ities are located in that community. 

See response to Conment 2-4. 
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TO: 
HOK: 

DUI: 
SUBJECT: 

KIKORUDUH 

Nicole McCullough, .ldve11cec2 Ple11ning Ude 
lellti McKulhn, acting Manager )(a. "k-v 

M1yor: Juanita Helms 

Co•pliance and Konitorinq Di vision, Beal th and Safety Dept. 
lloveJ11ber 1 2, 1 987 
Co••ents on Ti.GS Draft EIS 

The Draft EIS appears to be seriously lacking in several lignificant areas. 
Tb••• include air quality i•pact analysis, solid 111te diaposal, enerqy i•pact 
analysis, and •i tigetion or 1ocio1cono•ic i•p•ct. 

Fairbanks and anchorage u·e both 11011-attain•ent areas for carbon aono:a:ide. 
Eagle Ri var is a non-attain•ent for Pih o pu•t:i.c11lates. The i•pact of this 
project on these non-att•illll•ant areaa is not addr••••d at all. The 
parti.cul:ate standu·d •as ch:anqed effective Jaly 1, 1987 to a fHt o standard. 
The increase in traffic witbia the Fairbanks North Star Borough c:aused by the 
project and econo•ic i•pacts after construction 1ill bindor progress to1ard 
attaimaent. llbile traff'ic fi9ures are currently belo• FMATS projections this 
project 11111 likely cause traffic to 11eet or exceed the projections. Current 
forecast!I conclude that eai ss1ona in Fairbanks •ill reach a iaini•uai in 1991 
under ourrent prograaus, and at that ti•• e11issions •ill be 29,; above the 
attainment level. The 111:ajor detdriainant of' reaching attainaient •ill be the 
rate or population 9ro1th over the next decade. Possible 111i tigation 111easures 
irould include provision for plug-ins ror dl vehicles at all •ork and ca•p 
sites, use or co111pression ignition ( diuel> rather than spark ignition 
(gasoline, propane, natural gas> enqines, anc2 use of buses rather than 
individual vehicles f'or transportation wherever possible. 

Otlutr• air quality concerns include ho• •uch land clear:i.nq slash •ill be 
generated by the project •ithin the borough, particularly where the route 
deviates fro111 the e:listinq oil pipeline ro11te, and •here llidening of the 
existing corridor is necessar~ Open burning of land clearing •aterials for 
projects exceeding f.0 acres 11ust be periaitted by the U:aska Dep1rt11ent or 
Environ•ental Conservation. Also, all open burning of piles larg•r tb:an ten 
feet by t•n teat is prohibited 11ithin urban, urban preferred, and industrial 
areas; and all op•n burning is prolli bi ted tro• Nove•ber 1 throuqb February 28 
each year. During construction s•oke f'ron1 burninq of slash, and dust rro• 
construction vehicles can cause 1ocali:zed air pollution proble•s, partioularly 
•here the activity is near residential areas. Finally, •bile a natural gas 
take-off point for Fairbanks is desirable fro• •ost points or view, co•bustion 
of natural gas does produce •ore 11ater vapor than co•bustion of fuel oil or 
gasoline. If tbe t•111per•ature trends or the last ten years continue this 111ay 
not be a proble111, but at te•peratures colder than -2s•r tbe additional water 
vapor dll exacerbate 011r ice roq problees. In su••ary, the air quality 
iaipact assess11utnt and •i tigation needs 111ore work. .lddi tional air quali tY 
inror11ation is available fro• this office. 

P.O. Sox 1267 Fairbanks, Alaska 99707 (907) 452-4761 

13-43 

13-44 

13-45 

13-46 

13-47 

13-48 

RESPONSE 

Subsection J.2.6.3 of the HIS discusses Fairbanks (and North Pole urban) areas 
as a non-attainment area for CO. Eagle Rher is a non-attainment for PM10 
which is traffic related. Subsections 4.2.6 and 4.3.6 present a revised 
discussion of TAGS for operational emissions. Operational project air quality 
impacts would not directly impact e1ther urban area. During construction, both 
Fairbanks and Anchorage would see increased traffic volume as discussed in 
Subsections 4.2.4 and 4.3.4. This would be of a temporary nature. The traffic 
associated with operations would be minimal as discussed in Subsections 4.2.4 and 
4.3.4. Since the Eagle River PM10 problem is related primarily to dust pkked 
up on dirt roads and carried to paved roads, should the Cook Inlet Alternative be 
constructed, the condition could be exacerbated for the period of construction. 

Subsection 4.2.6.2 has been revised to reflect this co11111ent. 

The proposed TAGS pipeH ne route bypasses any urban, urban-preferred, and 
industrial area of the City of Fairbanks. It does pass near several smaller 
urban areas in the vic1n1ty of Delta Junction and near several smaller 
conn1unlties along the Richardson Highway south of Delta Junction. The project 
sponsers would be in compliance with all existing regulations for each of these 
areas as they related to open burning. 

Subsection 4.2.6.2 was modified to reflect this coment. 

We concur. Such discussions were incorporated in Subsection 4.2.6. l. 

There is no potential impact to ice fog from operation of the two TAGS gas-fired 
compressor stations 1 ocated in the FNSB si nee these compressor stations are 
located great distances from populated areas. The use of gas in the FNSB must be 
a local detennination. The benefits and impacts of using natural gas versus the 
formation of ice fog should be balanced; then the FNSB must decide whether the 
impacts justify the use of natural gas. In so far as TAGS affects from this 
aspect, 1t is important to note that TAGS would provide a natural gas supply only 
if ANGIS has not been constructed. ANGIS has al ready been directed to provide 
such gas by the FERC. Further, it is noticed that Enstar has a proposal to 
deliver ·natural gas to Fairbanks from the Cook Inlet area. Accordingly, TAGS 
would not be responsible for any affects of domestic use of natural gas in the 
Fairbanks area as TAGS would only do so if ANGTS were not already in place and/or 
as directed by APUC. 
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Solid ••ate i•pacts •r• also generally glossed over. Th• TAPS project 
virtually over11hel•ed the Borouqh landril l. The population overt'lo11 caused 
the creation or •any illegal duaps. Th• Borough is still trying to get r-id of 
huardoua Hit• that •a• i•properlY du•p•d at the landfill. It is ver-y likely 
tbat it •Ould tie nece11u•y to r-estr-ict •••t• accepted at tb• FHSB landfill to 
waste generated dtbin tbe Borough. In spit• of 1ucb a restriction a project 
of this 11a9nitude is likely to reduce the life or tbe Borough landfill. No 
ne11 site has been identified. Cost or acquiring and opening a ne11 site 11 
estimated at $25 •illion in 1987 dollars. A n•• site ••Y be needed as soon as 
2005. Creation of 1 hazardous 1ast• tacilitY aitllin the stat• is unlikely to 
occur Iii thin th• near futur-1. therefore as stated in tile DEIS all hazardous 
•aste rill have to be properly packed and transported out of state. Creation 
of ne• borro• pits for the project also creates a likely sit• for illegal 
du•pi nq if tile ti ta is not restored to a natural landscape. Th• Borough does 
not c:urrently have staff to handle sucb proble•a. Hi tigation could be to , .. ke 
a •aterials site available for a landfill sit• 11pon project co•plation. 

&s you and Leslye ltorvola have indicated tbe soctoecono•ic i•pact analysis 
and •itigation is virtually none:i:iatent. Contrary to tbe atate•ents that the 
cities of Ancbora9e and Fairbanks bave s11fficient infr-astructure to handle the 
;i,111pacu, only thw electric utilities have A tr-ua 111rplus capacity, •nd all of 
that excess capacity is of the VH"'I expennve oil fir-ed variety. The 
Fairbanks ••••CJ• treataent plant ia currently in tbe process of bain9 expanded 
to nieet current deeands, tile •ilter traat11ent plant •111 be n:panded soon, th• 
phone syste• has only recently caught up •ith de111and, and •uch of the 
population has to have uter and se11a9e service by truck due to Pl"Oblems sitb 
local utel" tables. The road net•ork is being a:i:panded continually just to 
catch up d th traffic <,Jro•tb. l major factor for local governments dealin.9 
•1th i•pacts is th• recent passage of taz caps that restrict the •bility to 
change tax rates to 111aet cur-rent needs, and the incr-a4sed assessed value fro• 
the project •ill only help r-evenues after the peak im:pact has occurred. 

Otb•I" errors and 0111issio11s include discussion of barge tr-al'fic in Fair-banks, 
use of population figures for 1980 and 1985 that are not co111parable, lack of 
evaluation of public safety inipacts--p•rticularl y in light of severe police 
and fire personnel cutbacks. Tbe 11ap on page l-6 incorr-ectlv identifies the 
Hanley llot Spr-inqs Road as the Parks lligb•ay. The DEIS should have a for111d 
energy impact anal 11si1, required by Council on Envi ron111ental Qua11 ty 
re<,Julation t502. Ul eL Th• findings in tppendil & that econo111ic issues raised 
in scoping ar-e not ger111ane to the EIS process are directly contral"y to CEQ 
regulation 1508. 8, and 15011. u. llhile th• carryinq capacity of the rukon 
Bridge aould appear to be "reserved," it sea1u an unnecessary environmental 
i•pact to build another bridge •hen the original intent us for the hi9h•ay 
br-idge to carry all pipelines; only one pipeline is actually in place, and one 
other baa been approved, leaving 1"0011 for on• 111ora. Hitigat:ion or all i•pacts 
appear-s to be inadequately considered. 

In su••ar-y, these co••ents ar-• not intended in any •av to speak against the 
project. Bo•ever, tbe dr•ft EIS in its present for11 is fall short of 
fulfilling the intent and r,quire11ents of tbe !lationd Environ•ental Policy 
.&ct of 1970. 
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RESPONSE 

As stated in the DEIS, Subsection 4.2.7.3, combustible wastes would be disposed 
of by burning as permitted by the AOEC. All non-combustible waste would be 
placed in an approved landfill or at a local sol id waste disposal facility. 
Should the Fairbanks North Star Borough (FNSB) decide to restrict the amount of 
waste it accepts. the project sponsors would be required to acquire and open an 
approved landfill to serve project needs elsewhere. Illegal dumping by 
residences of the FNSB would not be the responsibility of TAGS or any other major 
project. No hazardous waste resulting from construction and/or operation of the 
TAGS project would be disposed of at the existing FNSB landfill or any other 
approved landfill. All hazardous materials would be backhauled to the lower 48 
states or a disposal facility within the State of Alaska should one be developed. 

It is generally agreed that it is unlikely that a hazardous waste facH Hy would 
be developed within the State of Alaska; that is the reason Subsection 4.2.7.4 
discusses the need to develop proper procedures for the storage, handling, and 
shipment of hazardous materials. 

It is possible that illegal dumping could occur in unrestored project developed 
borrow pi ts which have road access; this is why the project proponent has 
developed project mitigations in Subsection 2.83 which discusses restorat1on and 
revegetation of disturbed areas and the removal or blockage of nonessential 
access roads. 

As a general rule, the selection of a landfill site is the responsibility of the 
concerned local community, state, or federal entity. This is done during the 
detailed project planning phases. The determination of whether a material site 
would be suitable for a dump would depend upon several factors such as water 
table, materials to be discarded, and relation to continuing vehicular access. 

The October 20, 1987 co11ment letter (Number 5) from the Greater Fairbanks Chamber 
of Commerce states; "Our community has upgraded its util Hy 'infrastructure and 
is well-prepared and experienced in meeting the service demands for construction 
and operational activities. There is adequate housing, office, and warehouse 
space available for economic growth. Our hospital. one of the most modern 
available, is under-utilized as are many of our other socioeconomic facilities. 
Consequently. we encourage TAGS to consider our community when locating their 
operational and administrative headquarters." Although we agree that Fairbanks 
is continually expanding its facilities, i.e. roads, sewage treatment plants, 
utllities, and so forth, a program to deal with the TAGS construction could be 
coordinated during the detailed design phase as previously discussed in C011111ent 
13-25. 

Oespite the local tax cap, TAGS would pay the appropriate oil and gas property 
tax rate to the State. (See also previous discussion regarding FERC ruling about 
who should pay for socioeconomic costs.) 

This comment summarizes several issues which were accepted and incorporated in 
the FEIS. No formal energy impact analysis was prepared although Subsection 
4.7.19 does present a discussion of the potential impacts for the conterminous 
states arising from export of Alaska Natural Gas and the President issued a 
finding (Appendix N) of no significant economic impacts. 
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COMMENT LETTER 14 

November 19, 1987 

Mr. Jules v. Tileston 

UNITED STATES DEPARTMENT OF COMMERCE 
Nacional Oceanic and Acmosph•rio Adminiscracion 
NationaJ ."tu>ina Fiaheriu Servi.cs 
P.O. Boz 21668 
Juneau. Alaska fJ9802-1663 

U.S. Department of the Interior 
Bureau of Land Management 
Alaska State Office 
701 c st., Box 30 
Anchorage, Alaska 99513-0099 

Dear Mr. Tileston: 

RE: Draft Environmental Impact 
Statement for Trans-Alaska 
Gas System 

This letter constitutes our review of the final version of the 
draft Environmental Impact Statement (DEIS) for the proposed 
Trans-Alaska Gas System pipeline and terminal. Our specific 
comments are as follows: 

Specific Comments 

p. s-5 Tables s-1 and s-2: ••minor" effect defined in Table 1 as 
applying only to 11construction11 phase is applied to 11 operation11 

column in Table s-2. under these definitions, the effect of 
operations on the marine environment and fish would be moderate 
not minor. 

p. 1-16 Section l.10: The proposed project schedule indicates 
that permits will be granted before final designs are approved. 
This scheduling is not appropriate. 

p. 1-20 Table 1.11-1 NMFS; Please add the Marine Mammal 
Protection Act to this section. 

[ 

p. 2-7 Section 2.2.1.3, par. 3: What "impurities" will be 
14-4 removed from the gas during LNG processing and how will they be 

disposed of? 

[ 

p. 2-24 Section 2.3.3.1: The EIS should acknowledge that timing 
14-5 constraints may be appropriate for stream crossings to protect 

anadromous fish stocks. 

_nJU~~Wbllil~ 
. IQV 2 1987 "• .. ,., . 
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14-2 

14-3 
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14-5 

RESPONSE 

The definition of "minor'' impact is to be used for both construction and 
operation. Since the time reference to Hgenerally lasting no longer than 
construction" would not apply in all cases, i.e. operations, it was incorrectly 
used and has been deleted. 

The schedule as discussed in Subsection 1.10 is indeed correct. Both the BLM and 
USACE could issue permits prior to the project proponent securing approval of 
fina 1 design. Both constructed TAPS and approved ANGTS received such pennits. 
These included authorizations for temporary camps, frost heave test sites, 
alignment testing boring, studies of cultural sites, fish and wildlife habitats 
and related project work necessary to develop detailed information for design. 
Of course the pennits are conditioned that specific procedures must be followed 
and that prior to any construction, the SLM must issue a Notice to Proceed. 
Conditional pennit approvals are necessary for the Yukon Pacific Corporation or 
any other project proponent prior to their investment of significant amounts of 
dollars for final design. They must know that within acceptable conditions. a 
project could proceed. 

Table 1.11-1 modified to reflect comment. 

Comment accepted and FEIS incorporates responses in Subsection 4.2. 1.4. Also see 
response to Comment 25-18. 

Subsection 2.8.J indicates that the applicant proposed to "schedule construction 
activities to minimize impacts to construction areas near critical water 
crossings and to prevent downstream impacts." Timing constraints have been 
acknowledged by the project proponents. Subsection 2.3.3. l has been modified to 
reflect this important comment. (See Table 4.8-2 for additional mitigation 
measures) • 
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14-6( p. 2-45 Section 2.5: Fill for the construction dock area should 
not be placed near the stream mouth immediately to the east. 

14-7 [ 

14-8 [ 

14-9[ 

14-10( 

14-11[ 

14-12( 

14-13( 

14-14[ 

14-15 [ 

14-16( 

14-17( 

p. 2-45 Section 2.5, par. 6: Where will the excess 5,ooo,ooo 
cubic yards of excavated material be deposited? 

p. J-40 Section 3.2.10.1.2, par. 3, line 9: Jackson Point is 
~ of Anderson Bay. 

p. 3-42 Section 3.2.10.1.4, par. l, line 13: It appears 
floccuation is a misspelling of flocculation. 

p. 3-44 Section 3.2.10.2.3 par. 3: It should be mentioned that 
the winter period during which fish egg incubation occurs is also 
important for salmonid production. 

p. 3-45 Section 3.2.10.2.5, par. l, line 5: Should read "three 
species of endangered whales which may11 ; also line 10 should read 
11 ••• (Eschrichtius robustus). These species ••• 11 • In addition, it 
would be appropriate to mer.eion that killer whales (Orcinus 9E.£!) 
and minke whales (Balaenoptera acutorostrata) occur regularly in 
the project area • 

p. 3-68 Section 3.2.14, par. 6, line 10: Gray whales migrate by 
Prince William Sound from March through June and from November 
through January. 

p. 3-86 Section 3.3.3, par. 9: Co111J11ercial salmon fishing is 
also a very large industry in Cook Inlet (Approx. $95,000,000 
ex-vessel in 1987). 

p. 4-49 Section 4.2.10.1: The fourth listed impact is incomplete 
and looks as though it should read "and lli effect of increased 
tanker traffic. 11 

p. 4-49 Section 4.2.10.2, par. 3, lines 11-15: This "moderate" 
impact should be reflected in Table s-2 on the 0 marine environ
ment" line. 

p. 4-51 Section 4.2.10.4, par. 1, line 8: 11 Full spill" should 
read 11 fuel spill". 

p. 4-69 Section 4.2.14.1, par. l, line 11: Apparently, the 
wrong table is cited for whales and plants. 

- priate to state there will not be 11any 11 cumulative impact on the 
[ 

p. 4-120 Section 4.5.10, par. 3, line 25: We feel it is inappro-

14 18 marine ecosystem of Port Valdez as a result of the construction 
and operation of the TAGS Terminal. 
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RESPONSE 

See site plot plan and conceptual design for site development at the Anderson Bay 
site as shown in figures 2.2.1-6 and 2.2.1-7. The YPC conceptual design 
preserves a greenbelt at the stream mouth inmediately to the east of the 
construction dock area. Minimal fill would be used in the vicinity of the 
construction dock. however, due to stte grading and facility design requirements, 
drainage to the referenced stream would be mod1fied. 

A final spoil material stte or sites for excess excavated material from site 
preparation at the Anderson Bay LNG plant would be selected during the detafled 
design phase when additional drilling program· data concerning volumes of 
organics, rock and glacial till are available. Preliminary evaluation indfcates 
that the required disposal volume can be acco1T111odated at an upland site on the 
west side of Anderson Day 1n the NE 1/4, Sec. 23 and NW 1/4, Sec. 24, T9S, R8W. 
A second disposal option which utilizes a portion of the east end of Anderson Bay 
would also be considered during the detailed design phase. This site. located 1n 
the NW 1/4 of Sec. 19, T9S, R7W, would utilize a combination of disposal in the 
bay and on land. This site offers the advantage of confining the disturbed area 
to a more localized site. However, any significant disruption of the 
biologically productive portions of Anderson Bay would not likely be pennitted. 

Subsection 3.2.10. 1.2 has been modified to reflect this co11111ent. 

Subsection 3.2.10.1.4 has been modiffed to reflect thfs comment. 

Conment accepted and the FEI S incorporates reconmendat ion in Sub sect ion 3 .2. 10. 

Subsection 3.2.10.2. 5 has been modified to reflect this co11111ent. 

Subsection 3.2.14 has been modified to reflect this co11111ent. 

Subsection 3.3.3 has been modified to reflect this co111111ent. 

Subsection 4.2.10.1 has been modified to reflect this corrment. 

"Moderate" was incorrectly used. The overall impact of a loss of 100 acres of 
substrate would be minor. 

Subsection 4.2.10.4 has been modified to reflect this comment. 

Subsection 4.2.14.1 has been modified to reflect this co111111ent. 

It was incorrect to imply that there would not be any cumulative impacts on the 
marine ecosystem since each of the existing and proposed projects have or would 
impact the marine ecosystem. However, since these impacts would be wfdely spaced 
within Valdez Ann the cumulative impacts would be minor. ' 
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[ p. 5-2 Section 5.4: NOAA should be included here under the U.S. 
Department of Commerce. 

Thank you for the opportunity to comment on this document. 

sincerely, 

I ~-l'JJ,.,C,f;ZA!>! •• -;,-

-rf.l. Robert W. Mcvey .I' 

t Director, Alaska Region 

NMFS contact person: Roger w. Mercer 

cc: ADF&G, Douglas, Fairbanks 
ADEC, Juneau, Anchorage 
FWS, Anchorage 
EPA, Anchorage 
Division of Governmental coordination, Juneau, Anchorage 
COE, Anchorage (William Fowler, Regulatory Branch) 

RESPONSE 

14-19 Subsection 5.4 has been modified to reflect this co0111ent. 
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Mr. Jules Tlleston 
Bureau of Land Management 
Alaska State Of flee 
70 I c Street, Box JO 
Anchorage, AK 99513~0099 

Dear Mr. Tlleston: 

November 19, 1987 

On behalf of the Sierra Club, I would like to submit the following 
comments concerning the Trans-Alaska Gas System CTAGS) Draft 
Environmental lmpacl Statement <DEIS). We appreciate this opportunity 
to comment on the draft and hope that our comments wlll prove useful In 
the preparation of the final EIS. 

We would first like to commend BLM for choosing a route for TAGS that 
parallels the existing oil pipeline. As a matter or policy, we support the 
consolidation or transportation facllltles. Clearly, this route Is 
prererable over a route, such as the Cook Inlet/Boulder Point alternative. 
which would cross undisturbed lands and existing conservation system 
units CCSU). 

I 

Although we approve or the pref erred route selection over other possible 
alignments, It Is not clear that the construction of a gas plpel lne Is 
necessary or In the best State or National lnterest,1. especially considering 
that the construction of another gas pipeline (ANG:.iT> has already been 
approved. One or the assumptions put forth In the drart Cp. 1-7> Is that 
there would be adequate supplies of North Slope gas "to support economic 
operation of both ANGST and TAGS". On what Information Is this baseo? IS 
a not Inconsistent that the U.S. export natural gas to foreign markets 
when our current administration Is promoting tile development or the 
Arctic Natlonal Wildlife Reruge due to domestic energy demands and 
National security? 

The ma lor t ault or the DEIS Is the extreme lack or de ta lied analysis and 
research. The study appears to gloss over the environmental Impacts 
associated with a prolect of this magnitude and consistently falls to 
provide adequate, up-fo-date data to substantiate Its claims. The 
f ollowtng list provides several examples which highlight the Inadequacies 
of this. document We urge BLM to ensure that these Important Issues are ::.l fa' n M I? ri)'} 
adeQUately addressed In lhe final EIS. fil ~©ts u 'i1 ts@ 

'IOV 2 31987 
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RESPONSE 

The DEIS assumes that the authorized ANGTS would be constructed in order to 
assure that the cumulative environmental consequences of the proposed TAGS 
project has been evaluated in accordance with the requirements of the National 
Environmental Policy Act. (See responses to Comments 12-1 and 12-3 for a 
discussion of natural gas supply estimates for the Alaska North Slope.} On 
January 12. 1988. the President of the United States concluded that there was an 
adequate supply of secure, reasonably priced supplies of natural gas to meet the 
demand of American consumers for the foreseeable future. The authorized, but 
unconstructed, ANGTS project would be capable also of transporting any future 
proven reserves of natural gas on the Alaska North Slope including those that 
might be discovered in the coastal plain area of the Arctic National Wildlife 
Refuge; therefore, authorization of the TAGS project to export Alaska North Slope 
natural gas does not effect the results identified in the DEIS. 

As stated in the DEIS, this is an EIS which tiers on TAPS, El Paso, Arctic Gas. 
and ANGTS, although none of these projects are interchangeable, the overall 
effects identified or which actually occurred can reasonably be used to be tiered 
upon and be used to predict the environmental consequences of construction and 
operation of the proposed TAGS project. 
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Sierra Club/TAGS DEIS 

P~2 

I). The DEIS does not provide an adequate review of the no-action 
alternative. This choice Is quickly dismissed with the statement that 
"the no-action alternative would forego the economic effects or 
employment and revenue to the state and local lurlsdlctlons of Alaska. 
Nationally, the opportunities for Improving the balance-of-trade 
Imbalance would be lost.• Cp. 2-64) Slmpfy stating this Is not enough. If 
these are the main ar~ments In support or this pro 1ect, they need to be 
better substantiated. The ·positive economic benems to the state· need 
to be documented In greater detail. What costs, both short and long term, 
will be passed on to the state and the nation? How do the benefits balance 
out with the costs? Where ts the supporting data ror Yukon Paclrtc·s 
economic predictions? 

2). Many or the assertions In the DEIS are made based on the findings or 
previous El S's <e.g. TAPS, ANGST> which have been ·incorporated by 
reference·. The findings rrom these previous studies may be applicable In 
certain cases, but they are relied on too heavily and In too general a 
manner. Because many or the circumstances and conditions have changed 
and new areas wm be affected, new studies need to be done. When 
rlndlngs rrom previous El S's are used. the data should be specifically 
cited, rather than accepted as a whole unit. 

3). The cumulattve Impacts of TAGS, TAPS, and ANGST must be more 
adequately addressed. The findings In the DEIS concerning cumulative 
Impacts are generalized and are not substantiated with supporting data. 
Each pipeline cannot be analyzed In a vacuum without run regard lo the 
potential cumulative Impacts caused by the presence or all tnree pipellnes. 

4). A more cietalled map showing the exact alignment of TAGS Is needed. 
In addition, a map Is needed that will show the alignments of TAGS, TAPS, 
and the authorized ANGST all at once. 

5). Oetalled maps are needed to show: wUdllte habitat vegetation and 
wetlands, areas or critical environmental concern (ACEC), construction 
camps, river crossings, mineral resources, land status (the one Included Is 
barely legible), and recreational opportunities. Such maps are sorely 
lacking rrom the DEIS. 

6). The status or the gas conditioning raclllty In Prudhoe Bay needs to be 
clarlfled. Would a new raclltly be bullt or would the existing Central Gas 
Faclltty be used? The DEIS states that "the relationship, Ir any, or TAGS 
gas conditioning needs and the existing capablllties of the CGF Is not 
l<nown: Cp. S-7J This snould be determined. 

The Impacts or constructing such a raclllty are significant. It Is not 
adeQuate simply to ·assume thal a potential sfte Is available and the air 
quality lmpacts ... would not significantly aHect the air quality or the area." 
Cp. S-3) It Is also not acceptable to dismiss the Impacts of a TAGS 
facility by assuming that "the effects of addltlonal conditioning plant 
capabllltles are similar to those evaluated In the ANGTS con<Jltlontng 
plant..~ (p. S-3) An entire new site <estimated at 200 acres) would IJe 
disturbed. The rlnal EIS must Include a study or the environmental 
Impacts or a new faclllty. 

1 5 _9 [ 7). What data was used to support the rtndlnqs set rorth In Table S-2 
which summarize the environmental Impacts? 

15-3 

15-4 

15-5 

15-6 

15-7 

1!>-8 

15-9 

RESPONSE 
The "no action" alternative is an important element of the required evaluation 
under the National Environmental Policy Act. This Cofllllent is reflected in the 
HIS accordingly by more clearly identifying the "no action" scenario in all 
pertinent sections. 

See response to Comment 15-2. Cer.tain circumstances and conditions have changed. 
and some new areas would be lmpacted by the TAGS project; site-specific 
environmental studies would be required prior to the proposed TAGS receiving its 
authorizations to proceed. The EIS process is just the initial stage of project 
development and refinement. For additional information see Tables 4.8-1 and 
4.8-2. The FEIS has been revised to include page and section identification for 
documents incorporated by reference. for example. see response to Comment 12-3. 

The cumulative impacts discussion of TAGS, TAPS. and ANGST is general. The TAGS 
project cannot be analyzed in a vacuum without regard to the cumulative impacts 
caused by the presence of al 1 three. However, it is impossible at this time to 
further quantify, more than has already been done in the DfIS, the cumulative 
impacts associated with three pipelines when only one of them has been built. 
Wnere there are substantial areas of uncertainty such as in the sections on air 
quality, the FEIS has used the "worst -case analysis" approach. 

Baseline environmental conditions for TAGS between Prudhoe Bay and Delta Junction 
will not truly be known, given the assumption of this FElS that ANGST will be 
built. We recognize that tne ·eventual quantification of cumulative impacts along 
this 550 mile section of the comnon TAGS, ANGTS and TAPS pipeline corridor wil 1 
result in tne final design of and requirement for appropriate mitigation measures 
to minimize cumulative impacts associated with this project. 

From Delta Junction to Valdez, baseline conditions are well known. Here, given 
the concentration of impacts associated w.ith TAGS within the existing pipeline 
corridor for TAPS, cumulative impacts associated with TAGS have been determined 
to be negligible to minor for all resource parameters except socioeconomics/land 
use, vegetation/wetlands, and recreation/aesthetics/wilderness. However, for the 
majority of the resource parameters, moderate or greater cumulative impacts have 
been identified only for tne period of construction. We feel that the level of 
cumulative impact discussion is appropriate to their findings. 

Detailed maps showing locations of the TAGS pipeline. compressor stations, and 
the marine terminal/LNG plant at a scale of 1:63,360 and maps showing the general 
relationship of TAGS to TAPS and to ANGTS, and to state highways are available 
for public inspection .at the following locations: 

BLM Alaska State Office (AnchOrage)-Alaska Resource Library, Branch of Pipeline 
Monitoring, Branch of Land Office Services; BLM Support Operations (Fairbanks); 
BLM Glenallen District Office; SLM (323) Washington D.C.; USACE Alaska District 
Office-Regulatory Branch (Anchorage); ERA. Washington O.C.; North Slope Borough 
Planning Department (Barrow); and Fairbanks Nor.th Star Borough Planning 
Department (Fairbanks). 

In addition. these maps are available at the following libraries: Loussac 
{AnchOrage); Consortium (Anchorage); Consortium (Valdez); E. Rassmussen and N. 
Wien (Fairbanks); and Alaska State Library (Juneau). A copy has been provided to 
the commentor and to the Wilderness Society (Co11111entor 19). Additionally, the 
location of TAGS facilities is on the official BLM Master Title Plats at the same 
scale as is other federal authorizations. 

The HIS has been strengthened to more clearly identify existing and potential 
recreation resources associated with the proposed TAGS project. Detailed maps 
snowing wildlife haoitats, vegetation, wet lands, river crossings. and mineral 
resources wi 11 be required before final design aspects of TAGS receive federal 
approval. Also see response to Comment 12-19. See Tables 4.8-1 and 4.8-2. 

See response to Comment 12-1. 

The Summary Table S-2 is a compilation of each of the discussions that appear in 
Chapter 4, Environmental Effects. 
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Sierra Club/TAOS DEIS 
P@ 3 

[ 
8). The potential Impacts to the marine environment or the Liquet led 

15-1 o Natural Gas <LNG> Plant have not been adequately reviewed Again, more 
data 1s needed to substantiate the statements made tn the DEIS. 

[ 

9). The Impacts caused by the construction process and support racHlttes 
15_ 1 1 need to be discussed and analyzed In detail, not lust mentioned. This 

Includes access roads, construction workpads, alrstrlps, gravel 
extraction ... etc. 

5 12 [ 
10). How wHI burled river crossings errect small streambeds and the 

1 - overwintering habitat ror flsn populations? 

[ 

11 ). The Areas or Crtttcal Environmental Concern need to be analyzed In 
1 5 1 3 greater detail. Exactly how wlll the gas pipeline cross these areas and 

- now wlll the envlromental Impacts be mitigated? The ·special 
management practices· that are mentioned need to be specified. 

[ 
12). The Impact discussions In the DEIS assume that mitigation measures 

15-14 to limit environmental Impacts wm be Implemented. In wnat manner wm 
these be enforced? How will ongoing compliance be ensured? 

[ 
13). Detailed plans for the 10 compressor stations are needed. A 

15-15 thorough analysis or the Impacts or these stations should be Included In 
the EIS: 

The above examples reflect the lack of detall that Is prevalent In the TAGS 
DEIS. The study rans to assess adequately the Impacts that would be 
associated with a prolect or this magnitude. We urge BLM to address these 
concerns In the final EIS and to perform new studies as they are needed. 

Thank you for this opportunity to comment on the Trans-Alaska Gas 
System Drart Environmental rmpact Statement. 

_)JDcerely, //{\ / / 

~r~-r-
~NO(y Barnett 
Alaska Issues Specialist 

15-10 

15-11 

15-12 

15-13 

15-14 

RESPONSE 

See response to Corrments 25-15 through 25-18. 

Th1s 1s a tiered project. Detailed project plans and requirements would be 
developed during later project phases. The generic discussions in this EIS would 
be fol lowed by site-specific requirenents and studies prior to the TAGS project 
receiving notices to proceed from either the state or federal agencies. 
Additionally. the federal Grant of Right-of-Way would require that approximately 
25 comprehensive project plans be prepared for approval by the federal agencies. 
Each gravel extraction site would lfkewise require a site-specific plan that 
would include an individual environmental evaluation along with geotechnical 
information, volume estimates. and identification of use. 

Each river crossing would be evaluated on a site-specific basis. Those rivers 
and streams with fish would receive special attention since the AOFG require any 
project, including TAGS, to provide for the uninterrupted movement and safe 
passage of all fish species during construction and operation of the pipeline. 
Likewise, since overwintering habitat for f1sh populations is critical to the 
continued ex1stence of certain fish populations, construction windows to avoid 
critical area may need to be implemented. 

Potential Areas of Critical Environmental Concern have been identified for 
certain federal lands north of the Yukon River. Only two such areas (Galbraith 
Lake and Slope Mountain) are crossed by TAGS. Others are adjacent to TAGS. 
Additionally, there are other areas south of the Yukon River where TAGS involves 
resources having special value. All these are described in Subsection 4.2.19 of 
the FEIS. Subsection 4.8 describes tne process to be used to assure further 
detailed evaluation of these special areas as project planning for TAGS goes 
forward. 

The environmental consequences of the proposed TAGS project have been evaluated 
on the basis of: mitigation proposed by the applicant, mitigation proposed by a 
federal or state authorization entity, and mitigation proposed during the public 
review of the proposed action described in the OEIS. The OEIS outlined a range 
of reasonable enforcement scenarios that are in use on similar large diameter 
pipellnes in the conterminous United States or Alaska. The state has suggested 
that a joint federal-state effort be developed for the TAGS project. Such a 
coordinated revii;w and decision strategy has significant merit. The details of 
how such a system might best work will be developed during Phase Il. 

15-15 The detail project plans and requirements would be developed during the five-year 
detailed design and planning phase. The EIS identifies impacts resulting from 
siting, noise, air quality, socioeconomics, subsistence. and others in Section 
4.0. 
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COMMENT LETTER 16 

ARCO Alaska, Inc. 
Post Office Box 100360 · 
Anchorage, Alaska 99510-0360 
Telephone 907 265 6123 

Jamea M. Pos.y 
Manager 
Issue Advocac~ 

November 19, 1987 

Jules V. Tileston 
TAGS Project Officer 
Bureau of Land Management 
Alaska State Office 
701 C Street 
Box 30 
Anchorage, AK 99513 

RF.: Draft Environmental Impact Statement (DEIS) 
for the Trans-Alaska Gas System (TAGS) , Alaska 

Dear Mr. Tileston: 

.-'~ 
~, 

AflCO Alaska, Inc. has reviewed tt:e above referenced dccurne:-:t 
.'lnd has the fo!.lowir:g brie= coMraents to offf!r for ym::r 
review and consideration. 

The draft environmental impact statement is not clear with 
regard to conditioned gas availability. It should be noted 
that the existing facilities at Prudhoe Bay does not produce 
conditioned gas that would be compatible with TAGS speci
fications. To meet these specifications the gas from 
Prudhoe Bay Unit facilities would require CO~ removal 
compression and refrigeration. As a matter of fact, 
transportation system would have its own unique 
conditioning, compression and refrigeration requirements, 
and, as such, each system must consider a gas conditioning 
facility to be included as an integral part of a total 
system. 

If we can be of further assistance or answer any questions 
that you may have, feel free to contact Surinder Bhatia of 
our Engineering Department at 263-4642. 

9~ J. M. Posey 

JMP/R096l:sm ~~rmnrm 
'0\1 2 . 1987 

ARCO AIHU. Inc. 11 • SW•kUMJ ot AUanUdU4i'ifttl•ldCOllfti;tllllA1 AA38·6'l00·0 

16-1 

RESPONSE 

We concur that any transporation system must have its gas conditioning facfl 1t1es 
to meet their project specifications u identified in Table 2.6-1 whfch provfdes 
the feed gas composition anticipated for the TAGS project. The FEIS in 
Subsections 2.2. 1.1. 3.4. and 4.4 expands DEIS discussions on the conceptual gas 
conditioning facility which, for purposes of this EIS, is considered a connecting 
action. 
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COMMENT LETTER 17 

r Tanana Chiefs Conference, Inc. 
201 First Ave. 

Fairbanks. Alaska 99701 
(907} 452-8251 

YUKON TANAMA SUBREGION I 
Jules V. Tiles ton 
Bureau of Land Management 
701 C Street. Box 30 
Anchorage, AK 99513-0099 

Dear Sir: 

November 19, 1987 

I am writing to give comments on the Trans-Alaska Gas System (TAGS) draft 
Environmental Impact Statement. 

[ 

r cannot over-emphasize the importance of the sub:1istence economy to the 
local people of Stevens Village. Subsistence muse be preserved and ?ro-

1 7-1 tected for the Native peoples who live near the proposed TAGS i:oute. They 
are after all, the primary beneficiaries of the land. 

[ 

I don't feel that BLM, Army Corps of Engineers, or the State should issue 
l 7-2 leases unless Yukon Pacific provides take-off value13. Stevens Village 

could u.:;e sol!le of the gas for heating. Fairbanks would al:;o benefit from 
the take-off value11. 

[ 

Steven.:1 Village reddents want to participate in the economic opportuni-
17-3 tie.:1 through local hire or joint venture work with Dinyee. the village 

corporation. Stevens Village ha11 an annual median family income of $6250. 

[ 

The environmental illlpact statement admits major impacts to subsistence 

17
_4 during the construction phue of TAGS. This should be mitigated. Already 

the subsistence economy is hurting badly from increased access from rhe 
Yukos River Crossing. 

11-s[ Steven1:1 Village residents oppose construction of another bridge at the 
Yukon River to accomodate the TAGS pipeline. 

1 7-6 [ I also think that the comment period should have been longer than Nov. 20. 

Thank you for conducting an 810 Subsistence hearing in Stevens Village. 

Sincerely. 

~~1~ 
Oscar Frank, Jr. 
Community Resource Coordinator 

OFJr/alj 

ru~®!WF 
'!OV 2 31987 

17-1 

17-2 

17-3 

17-4 

17-5 

17-6 

f1 

RESPONSE 

The importance of subsistence to rural Alaskan residents is addressed in 
Subsection 4.2.17. 

See response to Comment 2-4; it is equally applicable to Stevens Village or 
Fairbanks. 

See response to Comment 13-1 l. 

Subsection 4.2.17 addresses the subsistence impacts on Stevens Village. 
Subsection 2.8 describes impact mitigation measures proposed by YPC to address 
subsistence impacts, whicll include public access restrictions and employee 
fishing, hunting and trapping restrictions. Also see response to Corinents PHS-4. 
and PH5-5 for further information. 

As stated in the DEIS, the present Yukon River bridge has pipeline supports on 
both sides of the roadway. One contains toe existing TAPS pipellne and the 
other. constructed by A1yeska, is reserved for a future oil. pipeline crossing. 
The bridge was designed to possibly acco11111odate another pipeline beneath the 
roadway. This access has been identified for use by ANGTS. The proposed 
separate TAGS Yukon River bridge would be a suspension crossing to support only 
the TAGS pipeline; no roadway would be constructed across the suspension bridge. 
It would be similar to the TAPS crossing along the Richardson Highway of the 
Tanana River. 

The National Environmental Policy Act of 1969 (NEPA) provides a minimum period of 
public review of 45 days following notice of the availability of a DEIS is 
published in the Federal Register. An additional 15 days was provided for the 
review of the DEIS. No other written requests were received to extend this 
period beyond the 60-day review period. 
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COMMENT LETTER 18 

FEDERAL. ENERGY REGULATORY COMMISSION 
WASHINGTON Z04Z5 

IN ll&J'L Y ll& .. &ll TO• 

Mr. Jules v. Tileston NOV 2 O 1997 
TAGS Project Officer 
Bureau of Land Management 
Alaska State Off ice 
701 C Street, Box 30 
Anchorage, Alaska 99513-0099 

Daar Mr. Tilestcn: 

The FERC staff hereby provides its comments on the Trans
Alaska Gas System {TAGS) Draft Environmental Impact Statement 
(DEIS). In summary, we are not comfortable with the approach 
taken here that no detailed work need be done regarding facility 
design and assessing the LNG facility's ability to comply wich 
the Minimum Federal Safety Standards (49 CFR part 193) 
promulgated by the Department of Transportation (DOT). However, 
since DOT is a cooperating agency we will defer to its position, 
at least regarding preparation of the FEIS. The FEIS runs the 
risk of being inadequate if it does not fully address the 
acceptability of the Anderson Bay LNG terminal site. 

Although the DEIS has addressed most of the specific 
comments we provided on August 7, 1987, with respect to the 
preliminary DEIS, most of our fundamental concerns remain. These 
are updated as follows: 

l. Apalysis of Alternatives 

(a) 

(b) 

While the text of section 1.9.4 now identifies other 
LNG sites previously reviewed for other projects, there 
has been no change in.the PDEIS analysis to show how 
these sit.as compare to those loo}:ed at for the current 
project. 

The text should explain the rationale for choosing 
Gravina Point as the representative Prince William 
Sound site for comparison with the proposal at Anderson 
Bay. While this type of rationale was provided for the 
Cook Inlet sites, there is still some confusion over 
the status of Boulder Point. On page 1-11, section 
1.9.4 states that the Boulder Point site is superior to 
the other Cook Inlet sites whereas section S.3 talks 
about it as a representative site. As drafted, the· 
text still allows the conclusion that Boulder Point 
would be the next choice if Anderson Bay were not 
approved. We don't feel that this result was intended 
and we do not aqree with it. fil ~ © rn a \if rn 

. ··-;'.' 2 ;· 1SS7 

18-1 

18-2 

RESPONSE 

Each of the Prince William Sound sites identified in previous analyses required a 
pipeline route through the roadless area of the Chugach Mountains and National 
Forest. Although the Gravina site required only two minor subsea crossings, both 
Hawkins Island and Bidarka Point required major subsea crossings. 

YPC ilas indicated that shOuld any unexpected condition at Anderson Bay be found 
that would eliminate it as a location for the LNG facllity, they would then 
reevaluate the situation at that time. Additional NEPA compliance would be 
required should the Anderson Bay site not be acceptable. Boulder Point would not 
automatically be a fall-back site. 
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18-{ 
(c) The steps necessary to fulfill the requirements of the 

Alaska National Interest Lands Conservation Act if a 
cook Inlet site were chosen should be more fully 
explained. The potential problems involved in avoiding 
Denali National Park by routing through Moody Creek 
Canyon need to be explained in more detail. 

The DEIS still merely assumes that TAGS and the Alaska 

[ 

2. cumulatiye Impacts 

18-4 Natural Gas Transportation System would not be built 
concurrently. As we stated previously the serious potential for 
cumulative impact resulting from concurrent construction 
necessitates a better rationale for that assUll\ption. 

The DEIS concluded that a conditioning plant would be 

[

3. Conditioning Plant 

18-5 needed. However, the environmental impact of such a facility is 
not analyzed. Issues concerning the availability of sites, 
material borrow pits and other matters relating to the impact of 
construction and operation need to be addressed. 

18-6 

18-7 

4. Seismic Related Site Details 

In response to the request to comment specifically on 
seismic issues and the Dames and Moore geotechnical background 
work we have these comments. Harding Lawson's review focuses on 
two of the concerns with the Anderson Bay site. The first is the 
assumption that the onsite faults have not moved during the 
Holocene Epoch. This is an assumption whose accuracy probably 
cannot be tested conclusively because of the physical nature of 
the site and the history of deposition on it. Specifically the 
strata are not old enough to show that no Holocene movement has 
occurred. However, the work done to date on and off the site 
provides reasonable indirect evidence that no significant and 
perhaps no Holocene displacement has occurred at the site. 

The second concern addressed by Harding Lawson, and which we 
share, deals with the calculation of design ground motion. The 
most glaring omission in the reports and the EIS is a statement 
of the earthquake magnitude that was assumed to create figure 1 
of the December 3, 1986, Dames and Moore report. Unless the 
magnitude is known the figure is meaningless. Equally important, 
and also lacking from the report or the EIS, is an analysis of 
how the maximum credible earthquake magnitude was determined and 
whether the deterministic and probabilistically determined 
magnitudes are the same. 

The discussion of magnitude should explain why use of a 
recurrence of the 1964 earthquake at an epicentral distance of 20 
kilometers should not be used, since the Kawashima relationship 

18-3 

18-4 

18-5 

18-6 

RESPONSE 

Detailed requirements for authorization of utility transporation systems crossing 
a designated unit of a National Conservation System Unit (NCSU) in Alaska are 
found at 43 CFR 36. A key element of any federal authorization through an NCSU 
is the determination that there is no realistic or viable alternative routing 
that would avoid the particular NCSU. The TAGS aligment identified in its DEIS 
as the preferred route to Anderson Bay by the BLM and USACE avoids crossing any 
NSCU. The Cook Inlet alternative would pass through or near Denali National Park 
and Preserve and be very near the Kenai National Wildlife Refuge. 

A pipeline can be constructed in very difficult terrain such as found in Moody 
Creek Canyon. This area is traversed by the Anchorage-Fairbanks Intertie. 
Construction of this high-voltage transmission line was by aid of helicopter 
rather than by conventional surface access because of difficult steep terrain and 
because of pub lie concern about new surf ace access disrupt ion wi1d1 ife migrations 
to and from Denali National Park. 

See response to C011111ent 12-3. 

See response to Co11111ent 12-1. 

Included as a reference to the DEIS is the Dames and Moore report "Geologic 
Considerations, Proposed LNG Plant and Marine Tenninal. Anderson Bay. Port 
Valdez, A la ska." dated August 27 • 1987. The Dames and Moore report provides an 
assessment of the geologic and seismic environment at the proposed TAGS LNG plant 
site. Addressed in the assessment, are requirements of 49 CFR 193.2061 which 
pertain to seismic and geologic siting criterh. Specifically, the limiting 
criteria listed in 49 CFR 193.2061(f) have been evaluated. In summary, results 
are as follows: 

0 Most critical ground motion: probabilistic and detenninistic calculations 
yield an estimated design horizontal acceleration less than O.Sg. 

0 Quaternary fault displacement: survey of geologic and seismological 
professionals active in the Valdez region and literature review of geological 
and seismological references indicate that no evidence of Quaternary faulting 
has been identified within the site region. The closest faults with 
demonstrable Quaternary displacement are 90 km from the site. There 1s no 
evidence that any faults within the Valdez region were active during the great 
earthquake of 1964, even though the epicenter of this event was only 50 km to 
the west. 

0 Differential surface displacement and/or soil liquefaction due to dynamic 
properties of materials beneath the site: preliminary site geological 
reconnaissance indicates that most of the site is underlain by near-surface 
bedrock. The Anderson Bay site appears to be geologically similar to the 
nearby Trans-Alaska Pipeline System (TAPS) tenninal. Experience on the TAPS 
site 1ndicates that bedrock foundations on the site wi 11 be possible. 
Therefore, differential subsurface displacement and liquefaction during a 
seismic event due to dynamic properties of soils should not be a concern. 

The basis for each of the above-mentioned results are included in the text in the 
FERC and referenced in Appendix O. 

18-7 See Appendix 0 for response to this COllillent. 
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(Contd) used by Dames and Moore would estimate a qround acceleration that 18-7 L . . 
would disqualify the site! 

[ 

In addition, the draft u.s. DOI stipulations (dated 2/12/87) 

18_8 require the use of magnitude 8.5 for design on this portion of 
the pipeline. This would result in a qround acceleration of 
0.6 9 not 0.4 g. 

the work performed to support the DEIS conclusion that the DOT 

[ 

To reiterate our earlier comment: the FEIS should identify 

18-9 siting requirements can be met and explain how it supports that 

18-10 

conclusion. · 

- 5. LNG Terminal Design Details 

Beyond general and/or overall descriptions of the LNG 
liquefaction terminal facility layout, there is very little 
detail of the equipment or operational impact. The extent of 
air, noise and other emissions from the plant will be a function 
of the equipment located there and must be addressed. Terminal 
design will also strongly control safety of operations, lonq
term integrity and reliability of the LNG facility. These areas 
must be addressed • 

related to its environmental impact. These items should be 

[ 

Construction and operational details of the LNG plant are 

18-11 specified and analyzed in the FEIS. Further, aesthetics, liquid 
discharges, waste and spoil disposal, and other such matters 
should be discussed, and analyzed. 

18-12 

Overall engineering design of the plant must be reviewed. 
Since it is obvious that specific detail is not currently 
available, the FEIS should describe how review of those details 
will be developed and what agency(s) will participate in the 
revie~. Coapliance with Part 193, Minimum Federal Safety 
Standards, and overall plant and operating philosophy and 
reliability, must ultimately be studied. 

The FEIS should recognize this need and discuss the method 
which will be used to evaluate the terminal design and justify 
how the criteria will be met. 

18_13 The DEIS does not identify any mitigation measures for 

[

6. 

either the LNG plant or the conditioning plant. When the 
environmental impacts of these facilities are added to the FEIS, 
proposed mitigation should also be added. 

18-8 

18-9 

18-10 

18-11 

18-12 

18-13 

RESPONSE 

See Appendix o for a response to this comment. 

As stated in Subsection 4.2.18.4, YPC performed preliminary analyses that 
reviewed the federal DOT LNG standards, as prescribed in 49 CFR 193. YPC would 
conduct further assessments which would include subsurface testing as the more 
site-specific design and engineering phases proceed. Should unexpected sfte 
condftfons be found, YPC would evaluate the potential for sfte-specific 
mitigation or site relocations. 

YPC has prepared a number of reports discussing air emissions and public safety, 
has prepared written comments on wastewater discharge, and discussed in the 
Project Description the facflities which would be sited at Anderson Bay. Under 
the tiered process which was established at the start of the TAGS pennit process 
by the BLM, USACE and later by the State of Alaska, detailed design infomation 
fs scheduled to be prepared by YPC in Phase II and III of the process. More 
specific design data would be available to the involved review agencies in the 
mid to later portion of Stage II. 

See response to Co111nent 18-10. The various sub sections of Sec ti on 4 have been 
modified to reflect this co1m1ent. 

The FERC conducts cryogenic design and technical review of the operational 
aspects of jurisdictional LNG facilities. However, by Declaration Order in 
Docket No. GP 87-16-000. the FERC has stated that it has no jur1sdictfon under 
section 1 of the Natural Gas Act over the proposed LNG tenninal at Anderson Bay. 
Therefore, FERC apparently will not conduct 1ts usual review on the facility. 
Section 1 confers jurisdiction over the transportation, and the sale for resale, 
of natural gas in 1nterstate comerce. and the construction and operation of 
facflitfes for that purpose. 

The Department of Transportation (DOT) has exclusive authority to promulgate 
federal safety standards for LNG facilities· used in the transportation and 
associated storage of LNG. DOT has developed safety standards administered by 
the Office of Pipeline Safety within the Research and Special Programs 
Administration. The safety standards contained in 49 CFR Part 193 cover the 
siting. design. construction, testing, inspecting, operation, and maintenance of 
LNG land based facilities. 

The Office of Pipeline Safety, as part of our enforcement activity, will review 
the engineer design of the proposed LNG plant at Anderson Bay and monitor its 
construction in order to assure compliance with the standards in 49 CFR part 193, 
if adequate funding is available. Since the proposed tenninal 1s to be located 
on state land, the Alaska Department of Natural Resources (DNR) can obtain funds 
from YPC as part of its grant of right-of-way. DOT has contacted the DNR which 
is receptive to obtaining funds for the engineering design review and 
construction monitoring from YPC and making thesP funds available to DOT through 
a reimbursable agreement. Cooperative arrangements to cover funding are being 
discussed by DOT, OPS, the State of Alaska, BLM and the applicant. These 
di scuss1ons are not yet concluded and are therefore not ripe for further 
discussion in this FEIS. 

The mitigation measures in Subsection 4.8 have been revised in the fE(S. The 
conceptual gas conditioning facility is considered as a connected NEPA action. 
See response to Co11ment 12-1. 

The DOT bell eves that compliance with the federal LNG safety standards in 49 CFR 
Part 193 adequately addresses the design operation requirements for an LNG 
facility, at the conceptual stage of project development. However, DOT would 
discuss LNG plant design and engineering with any agency or with YPC personnel. 
OOT has previously met with a member of the YPC engineering staff on several 
occasions to discuss LNG plant design and engineering and submitted written 
coB1T1ents on the LNG facility on December 19, 1986, in connection with the Draft 
Project Description and is a cooperator in the preparation of this FEIS. 
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We appreciate the opportunity to review the DEIS and the 
help you have provided the staff during its participation in the 
EIS process. If you have any questions regarding our comments 
please contact me at (202) 357-8098 or Robert K. Arvedlund at 
(202) 357-9043. 

Very truly yours, 

~\~-~~----
Richard R. Hoffmann, Chief 
Environmental Evaluation Branch 
Office of Pipeline and Producer 

Regulation 

cc: Bill Fowler, TAGS EIS Project Leader 
U.S. Army Corps of Engineers 

RESPONSE 
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THE WILDERNESS SOCIETY 

Mr. Jules v. Tileston 
Bureau of Land Management 
701 C Street, Box 30 
Anchorage, AK 99513-0099 

Dear Mr. Tileston: 

November 20, 1987 

The Wilderness Society, with over 190,000 members 
nationwide including 1,100 in Alaska, is dedicated to the 
preservation of wilderness and the management of all the 
public lands. 

The Wilderness Society has completed a review of the 
Burea~ of Land Management IBLM)/U.S. Army Corps of Engineers 
Draft Environ.mental Impact Statement !DEIS) for the proposed 
Trans-Alaska Gas System (TAGS), and found that it is flawed, 
inadequate and does not fulfill the requirements of the 
National Environ.mental Policy Act {NEPA). The document has 
been prepared using dated studies. It should be revised to 
include current data needed to substantiate environmental 
impacts, detailed mitigative measures, and a comprehensive 
review of cumulative impacts that would result from the 
operation of three pipelines in the narrow utility corridor. 

Availability of OBIS 

As stated in the DEIS, "the objective of the EIS process 
is to ensure that decision-makers and the general public have 
an opportunity to review available environmental information 
before permit decisions are made and actions taken." However 
the public conunent process was severely constrained by the 
fact that copies of the DEIS were not widely available, since 
only 500 copies were printed. Just two weeks after its 
release, the Society was unable to obtain additional copies. 

ANGTS and the current Energy Situation 

The DEIS lacks an economic analysis of the feasibility 
of this project as requiree by NEPA. While the EIS for the 
Alaska Natural Gas Transportation System (ANGTSJ has been 
approved, the pipeline has not been built. Gas discoveries 
in Mexico and Canada, the low price of natural gas in 
general, and the 1977 $40 billion estimated price tag for 

ALASKA REGION 

519 WEST 8TH AVENUE, SUITE 205, ANCHORAGE, ALASKA 99501 filurnawrnu 
(907) 272-9453 ·rov 2 41987 

19-1 

19-2 

RESPONSE 

Notice of the proposal to consider an application to construct and operate a 
large diameter, chilled pipeline between Prudhoe Bay and Anderson Bay and the 
intent of the SLM and USACE to conduct publlc scoping meetings in Alaska was 
published in the Federal Register on November 17, 1968. Approximateiy 170 people 
or representatives of organ1zations attended the six scoping meetings held in 
Alaska between December 8 and 13. 1986. Before the close of the scoping period 
on December 23. 1986, about 40 written responses were received. In addition to 
the federal register Notice, the SLM and USACE sent a combined notice of scoping 
meetings with a surmiary of the proposed project to some 1,300 persons, agencies, 
and organizations. The number of DEIS copies available for review was based upon 
the results of the 1,300 manouts and by the number of people attending scoping 
meetings or written comnents received during scoping, e.g. approximately 210 
people, wrote, spoke, or attended. Realizing not everyone may have taken part in 
the scoping process, the BLM and the USACE printed and mailed about 1,300 
summaries which contained the complete OEIS Summary and supporting graphics and 
the proposed USACE Public Notice of Tiered Processing Procedure for TAGS 
(Appendix M, DEIS). Special mailings containing the complete ANILCA 810 findings 
(Appendix L, DEIS) were sent to affected regiona 1 and loca 1 subsistence boards, 
Alaskan rura 1 communities, and loca I rura I residents. To assure further that the 
DEIS 1ro0uld be available for public review, heavy emphasis was placed on getting 
the DEIS into public libraries. Distribution to library systems were as follows: 

Anchorage (multiple copies); Fairbanks (multiple copies); Valdez (multiple 
copies); Juneau (multiple copies); Delta; North Pole; Soldotna; University of 
Alaska, Consortium Library, Anchorage (multiple copies); North Slope Borough 
School District, Barrow (multiple copies); Alaska State Legislative Reference 
Library {multiple copies); Department of the Interior Resource Library, Anchorage 
(multiple copies); Department of the Interior Library, Washington, O.C.; Nenana; 
Kenai (multiple copies); Seward; Talkeetna; Tanana CorMJunity; Willow; Whitier; 
Tok; Department of Agriculture, Beltsville, Maryland; Library of Congress; 
Sheldon Jackson Jr. College; Glenallen (multiple copies); tbmer; Delta Junction; 
Cordova; Cantwell; Palmer (multiple copies); Anchor Point; Alaska EnenJy Library. 
Anchorage; Bureau of Mines, Juneau; Alaska State Library (multiple copies); 
Arctic Environmental Infonnation and Data Center, Anchorage. 

Additionally, a copy of the OEIS was sent to the General Printing Office for 
microfiche distribution through the Federal ReposHory Library System. 

See response to Conment 6- l. 
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construction of ANGTS have prevented Northwest from going 
forth with their approved plan. There is a surplus of 
natural gas in the world market today. With other countries 
able to produce gas less expensively than Alaska, a project 
of this magnitude appears uneconomical at this time. The 
OEIS includes only incomplete economic modelling and gives 
no indication of the price of natural gas needed to make the 
projece viable. 

Inadequate consideration of cumulative Impacts 

A project of the magnitude of TAGS must be evaluated in 
terms of the cumulative long-term effects of industrial 
development on the North Slope, Valdez, and all points in
between. The question of whether it is in Alaska's best 
interests to authorize construction of two gas pipelines at 
this time should also be considered. Furthermore, BLM has 
failed to consider the cumulative impacts of three pipelines 
operating in close proximity to each other. 

BLM is currently preparing a plan for management of the 
lands within the Utility Corridor. Projects such as TAGS arid 
ANGTS will significantly affect the management,£ all public 
lands in and adjacent to the Utility Corridor, particularly 
during the construction phase. The proposed plan for the 
Utility Corridor would result in increased traffic on the 
Dalton Highway by recreationists. Yet BLM fails to consider 
the potential for conflicts, and even harm, that could result 
from simultaneous use of the road by tourist and construc
tion vehicles. Finally there is no analysis of the impacts 
of TAGS on the proposed areas of critical environmental 
concern (ACEC). The failure to consider impacts such as 
these leaves the impression that the TAGS DEIS has been 
compiled in a vacuum, without full consideration of all 
associated management and development scenarios. 

Incomplete Evaluation of Environmental Consequences 

Incorporation of old data, compiled by an outside con
sulting team that conducted no field research is insuffi
cient for a project of this nature. The DEIS does not dis
cuss in detail the impacts of stream crossings, particularly 
on overwintering fish populations. 

Water quality and marine fisheries are not adequately 
evaluated. For example, the impact of TAGS upon the Solomon 
Gulch Fish Hatchery in Valdez Arm is not considered. Air 
quality and noise impacts are not substantiated with current 
data. 

Table s-2, sW111narizin9 the environmental effects of the 

19-3 

19~4 

19-5 

RESPONSE 

The cumultive impacts discussion does indeed cons1der the effects of industrial 
development in the various areas identified. As stated in response to co11111ent 
12-3, the marketp 1 ace lllOU ld be the detenninant whether two major natura 1 gas 
projects should be constructed 1n Alaska. It has been identified, see 
Presidential Finding (Appendh: N). that there exists an adequate, secure, and 
reasonably priced supply of natural gas to meet demands for the foreseeable 
future. {Also see responses to Comments 12-2, 12-5, and 12-38.) 

The technical aspects of cumulative impacts of the three pipelines operating in 
ch?se proximlty are discussed in Appendix B. 

The federal lands within the area known as the "Utility Cor:ridor" has been set 
aside for such purposes as construction of piplines. Since TAGS and the highway 
system are already in place. two additional pipellnes should have no significant 
affect on the management of lands within the ut1 lity corridor. The pipel\nes 
would have non-exclusive use of their right-of-way on BLM lands. Only during 
construction would there be increased traffic on the Dalton Highway. Conflict 
between tourists and construction are identified in subsection 4.2.15. 
Subsection 4.2. 19 discusses each of the ACEC's and identifies that none M)uld be 
directly impacted by construction. (Also see response to Collrllent 22-40.) 

The cumulative impacts to public lands adjacent to this corridor are recognized. 
particularly with regard to land use. recreation, ana subsistence {see section 
4.S.3, 4.5. 15, and 4.5.17). The potential cumulative impacts inherent in joint 
use of roads by construction equipment and recreationists is an appropriate 
concern, and accordingly the transportation and recreation sections of the 
cumulative impacts discussion (4.5.4. and 4.5. JS) have been irodified to reflect 
these concerns. Subsection 4.2.19 su11Vt1arizes the relationship of TAGS to areas 
having very special value. · 

CEQ Regulations provide for the use of incorporation by reference, the use of 
existing valid data, even if the data is "old" (1972-1983), providing the basis 
for present detenninations is relevant to past decisions. Detailed field 110rk 
and research must be a part of detailed design. Site specific infonnation would 
be incorporated into project decisions. Such 1nfonnation would be provided to 
BLM and/or USACE for review prior to the receipt of any notices to proceed. The 
EIS discusses the impacts of stream cross1ngs in general since more than 200 fish 
streams· are crossed by the project. Although no site specific overwintering 
areas are identified the critical nature of these areas and the impacts are 
discussed in subsections 3.2.11, 4.2.11, and 4.8. 

Infonnation on water quality, marine fisheries, air quality and noise impacts 
have been strengthened throughout the FEIS. The proposed TAGS alignment crosses 
above the Soloiron Gulch Fish Hatchery (see Figure 2.3.4-12). Ho significant 
impacts on the hatchery are expected when mitigation measures discussed in 
Section 4.8 are app.lied. 

19-6 Table S-2 is a summary of each of the effects discussions found in Section 4.0. 
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Anderson Bay and Cook Inlet-Boulder Point Alternative, 
appears subjective. The DEIS provides no supporting data to 
prove that the environmental consequences of the proposed 
TAGS project will be major, moderate, minor or negligible. 

The DEIS states "the gas conditioning facilities 
required in the Prudhoe Bay area to deliver pipeline quality 
gas are not part of the TAGS project." Such an omission 
from the DEIS is inappropriate. No proposed site is indi
cated, nor is there any evaluation of the effects of a 
conditioning plant, a facility that could occupy 200 acres of 
land. Furthermore, the DEIS "has assumed that a potential 
site is available and the air quality impact attendant to 
such additional facilities at Prudhoe Bay would not sig
nificantly affect the air quality of the area," but no basis 
for this assumption ls provided. 

The approval of a conditioning plant proposal for ANGTS 
by the Federal Energy Regulatory Commission does not consti
tute implicit approval for a TAGS conditioning plant. The 
ANGTS site has not been relinquished for use by TAGS. More
over, to date, there appears to have been no cooperative 
effort between YPC and Northwest to share information or 
facilities. An additional conditioning plant would have 
impacts on the environment that must be evaluated in the 
context of all existing and proposed development in the 
region. The DEIS is incomplete without this analysis. 

Routing through Critical Environments 

The Wilderness Society urges BLM not to route TAGS 
through critical environments. It is difficult, with a few 
exceptions, to comment specifically on the proposed routing, 
as the critical environments and the potential impacts are 
neither adequately identified nor analyzed in the document. 

The proposed route of TAGS west of Galbraith Lake is of 
great concern to the Society. This area has the highest 
concentration of historic and prehistoric cultural resources 
of any region along the BLM Utility Corridor and has been 
recommended as an Ecological Reserve and for entry into the 
Registry of Natural Landmarks. Any future development and 
the access it would provide invites resource degradation. 
Yet the potential impacts to this special area are inade
quately described. 

The DEIS mentions "special management practices proposed 
by BLM" in its discussion of Sagwon Bluffs, but the document 
fails to specify what they are. The proposed TAGS route pre
sents the potential for disturbance to peregrine falcons and 
other raptors and a threat to the farthest north known 

19-7 

19-8 

19-9 

RESPONSE 

See response to Con111ent 12-1. Please note that the FEIS has been revised in that 
air quality effects associated with the conceptual GCF have been deferred untfl a 
subsequent NEPA evaluation (EPA 1988a). Also, much of the technical infonnation 
associated with the modified ANGTS SGCF has been classified by its sponsers as 
confidential/proprietary (see response to Colllllent 12-10 on use of such 
1 nfonnati on). 

The proposed TAGS alignment west of Galbraith Lake was identified as an area of 
special concern for the reasons identified in thfs comment. The comment also is 
correct that Galbraith Lake has been nomjnated as an ecological natural research 
area. In 1976, the Joint Federal/State land Use Planning Commfssfon for Alaska 
identified area #116 (Galbraith lake) as follows: "Arctic Mountains Province. 
location of pipeline construction camp and airstrip. Canadian and Alaska fish 
studies from 1969. University of Alaska archaeological studies 1970-71. 
Revegetation studies since 1970. Natural and undisturbed Eriophorum tundra. 
alpine, and transitional vegetation." (Angle 1976, memo to BLM from 2-FSLUPCA). 
BLM has researched its records for national landmark or similar types of 
nominations of the Galbraith Lake area. This research included review of the 
1974 USGS admf nistration report "Potenti a 1 Landform and l Hefonn Landmarks• by 
R.L. Oittern1an, 411 pp. We cannot find a record of nomination for Galbraith 
lake; there are however, several nominations involving the nearby Arctic National 
W1ldlffe Refuge. A check with NPS records in Alaska also did not reveal any 
landmark proposals for the Galbraith Lake area. Additionally, the BlM has 
proposed in its Draft Utility Corridor Resource Mangement Plan that the Galbraith 
lake area be designated an Area of Critical Environmental Concern. 

Because of these special values at Galbraith lake, BLM requested YPC to identify 
an optional route that would follow the general location of the Dalton Highway, 
TAPS, and ANGTS. The east side option is not the preferred routing as ft crosses 
the Atigun River just upstream of the Atigun Canyon (a nominated natural area) 
and then would be on the upper slopes of the valley where the larger cut and fill 
required to lay a pipeline would have greater cumulative visual impact than the 
preferred west side route. The potential impacts to the Galbraith lake are 
summarized in Chapter 4.2.19. Briefly. the TABS alignment enters the area along 
a previously disturbed winter trail. jofns the existing access road to the State 
airport and the fonner TAPS construction camp. and then southernly along the 
bench along the west side of the Atfgun River Valley. Crossing of the Atfgun 
River is avoided. The fonner TAPS construction camp area would be reused as a 
TAGS construction area. Existing material sites used for TAPS, Oalton Highway, 
and airport maintenance would be expanded. and as necessary. new ones developed. 
Public access along the TAGS route south of the Galbraith lake Construction camp 
would be restricted to foot travel only. Upon completion of construction. the 
Galbraith construction camp would be restored to its present condition. Overall 
effects on scenic values at the conclusion of construction are considered minor. 

Special environmental management practices would be prepared by OLM for the 
proposed TAGS project within each of the Areas of Critical Environmental Concern 
(such as Sagwon Bluffs) during the design criteria development phase. These 
would be reevaluated at the time final design proposals are submitted for review 
and approval. Special management guidelines for construction, operation, and 
maintenance of the proposed TAGS project would focus on the areas and resource 
values as shown 1n the final Resource Management Plan for the Utility Corridor 
now being prepared by 6LM. Areas along the proposed TAGS route involving 
endangered or threatened species would be designed, constructed and operated in 
accord with the factors set forth during the required consultation by BlM with 
the fish and Wildlife Service. These are described in Appendix ff, Biological 
Assessment for Endangered Species, in the OEIS. 
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other raptors and a threat to the farthest north known 
Athabaskan archeological sites. 

The DEIS offers no conclusive evaluation of TAGS routing 
along the Dalton Highway adjacent to sukakpak Mountain. The 
Society opposes any route across the mountain which would 
degrade the outstanding scenic values of the area. Further 
study and evaluation are essential in the DEIS. 

Maps 

The maps included in the DEIS are totally inadequate. 
The small scale makes it difficult to identify the actual 
proposed location of the TAGS and ANGTS pipeline. Existing 
maps from the BLM Utility Corridor DEIS, ANGTS EIS and TAPS 
DEIS should have been used to produce detailed topographic 
maps that pinpoint the proposed location of TAGS. Specifi
cally, the maps and accompanying information fail: a) to 
indicate locations where the pipeline would cross wetlands, 
streams or critical or sensitive wildlife habitats; b) to 
include the location of TAPS and ANGTS in relation to the 
proposed project; c) to locate precisely pre-construction and 
construction camps, material storage yards and compressor 
stations; and d) to identify land status. The vague maps 
included in the DEIS are of limited use in evaluating the 
land involved and the environmental impacts of TAGS. 

A set of detailed topographic maps should be included in 
the TAGS DEIS, showing the exact proposed placement of TAGS, 
ANGTS and TAPS, all development sites, detailed land clas
sification, showing federal and state and Native land status, 
including national parks and wildlife refuges, wild and 
scenic rivers, Native allotments, proposed BLM areas of 
critical environmental concern, wilderness recommendations, 
military withdrawals, wildlife habitats, wetlands, fisheries 
habitats, vegetative classifications, energy and mineral 
resources, and soil classifications. 

Conclusion 

The Wilderness Society is not opposed to the construc
tion of TAGS. However the existence of TAPS and the approval 
of ANGTS do not relieve the agencies of the requirements of 
NEPA to evaluate fully the environmental impacts of the 
project. To swn up, the failure to evaluate the cumulative 
effects of two or more pipelines and attendant facilities 
results in an incomplete evaluation of effects upon wildlife, 
subsistence, aesthetics, marine resources, recreation, 
cultural resources, and the economy. Furthermore the 
potential for new technology, such as transporting gas 
through TAPS, is not considered. Finally, the DEIS does not 

19-10 
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RESPONSE 

We agree and the TAGS sponsors have moved the pipeline alignment (see Figure 
2.3.4-3) to avoid Sukupak Mountain. 

See response to Conments 15-6 and 15-7. 

The need and the economic viabi11ty are marketplace decisions and beyond the 
scope of this EIS process. 
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(c
19-12d) L analyze the need for the Trans-Alaska Gas System nor examine 

ont its economic viability. Without this information, it is 
difficult, if not impossible, for the public to evaluate the 
wisdom of the proposal. The Society looks forward to 
working with BLM to ensure the wise management of BLM lands. 

Sincerely, 

~~ 
Susan Alexander 
Alaska Regional Director 

RESPONSE 
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PMS (HAIL ONLY) 

Af U~OWfil~ 
TRANS-ALASKA GASLIN~ STSTIH, DEIS, JUELS V TIELISON • 1ov 2 419&7 
BOI 30, 7et CST (Ht!il 
ANCHORAGE AI 99513-0099 

[ 

TB£ NORTHWEST ALASKA PIPELINE COHPANT AND ANGTS ARI TRI S!MF. IT CAN ONLY 
20-1 !E FOR REASONS Of DECEIT AND D~CEPTION TaAT THi DEIS WOULD LET THI READER 

THINK DlfliHENTLl. 

[ 

THE DEIS FURTHER ASSUMED "THAT THERE WOULD !E ADEQUATE SUPPLIES or ALASIAN 
NORTH SLOPE NATURAL GAS TO SUPPORT ECONOMIC OPERATION or IOTH AHGTS &ND TAGS ••. 

20-2 THAT IS A LIE. TBERI IS NOT ENOUGH GAS FOR ANGTS IN BOTH RATE AND TOTAL 
AMOUNT. TBERiFOBE, IF TB!RE IS NOT ENOUGH G!S l'OR ONE GASL!NE, TBEBi IS NOT 
ENOUGH GAS FOR BOTH GASLINES. WHY LIE ABOUT IT7 

NORTBWFST PIPELINE'S CONTRACTOR, CORI LABOBATOBIES, FOUND TBAT PRUDBOI BAI 
OIL RE~OVIBI WAS VFRY SENSITIVE TO GAS WITHDRAWAL or HOBE THAN 1.2 BILLION 
CUBIC FEIT PEB DAY. It WAS ONLY LATER FOB POLITICAL REASONS THAT HC HILLAN 
·~CREASED THE SIZE or THE PIPELIHt. 

WHILi STUDIES IT THE OIL COMPANIES IN THE STATE or ALAStA WOULD LEAD fBi 

20-1 

20-2 

RESPONSE 

Northwest Alaska Pipeline Company is the sponsor for ANGTS just as Yukon Pac1f1c 
Corporation is the sponsor for TAGS. No confusion or deceit was 1ntented. 

The Geological Survey and the Minerals Mangement Service are completing a 
revision of national oi 1 and gas existing and projected supp11es shown 1n 6.S. 
Circular 680. Although not yet complete. there is every reason to believe that, 
in addition to what currently has been proven, at least an additional 30 TCF of 
economically recoverable natural gas would be found (R. Mast, personal 
comunication, January 1988). 
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BEADER TO CONCLUDE THf.iB WOULD ONLY BE A HODiST LOSS OF OIL RiCOYIRI, TBOSI 
20-3[ STUDIES WIRE MANIPULATED out or THE PURVIEW OF THI BIADIR so AS to COYIR UP 

THE ENORMOUS LOSS or OIL RECOVrRY. 
THE STATE OF ALAS(! HAS MADE hO SERIOUS ATTEMPT TO OBTAIN TIE llSIBVOIR 

STUDIES DONI Bl tBi. OIL COHPA~TES TRAT WERI ~ITBBELD FBOM THE STATE or lLASlA. 
THE STATE SPE~T $5~e.0ee FOR A 3-DIMfHSIONAL MODEL (AND PAID TWICE FOR It) 
THiN RIFUSID TO USi IT TO DETERMINE WHAT THE MAIIHUH OIL BICOVllT WOULD Bt 
AND HAS USED IT VlRY LITTLI SINCE THEN UNDER THI GUISE THAT It COSTS TOO 
MOCH--$10,300 TO $12,000 PfR RU~. 

DESPITE TOE OIL COMPANIES AND THI STATE or ALASIA COVER-UP, TBE BEAL PiO
DUC IBILITY FOR PRUDRCE BAT WAS LEAKED. THE RECOVERY WAS 50t GREATEI 
THAN THE OIL COMPANliS ADMITTED TO THI PUBLIC OB CONGRESS, AND THAT ilfRA OIL 
IS NOV BEING WASTED. 

ALASlA NATURAL GAS TRANSPORTATION SJSTEH HEARINGS BIFORE THE COMHITfil ON 
ENERGY AND NATURAL RF.SOURCES, UNITED STATES StNATi 95TB CONGB~SS, FIRST SESSION 
S.J. RiS. e2. SEPTEMBER 26, 2?, OCTOBER 11, 1a AND 25, 1977, PUBLICATION NO. 
95-?3. THI LIBRARY or CONGRESS NUMBER JS r; 27 155i2 1977K PAGE 571. 

PRUDBOE BAI RECOVERY 65% OOIP. 

SO WHAT IOES IT HEAN? NOBOVY CARED TO FIND OUT, OR If THEY DID INOV, THI? 
'fllT!lr.FTfl l'T ~P'1'1 <;l~1 A'fCJl Hf.l'Sf:f.! P. 11'1' Tfllit• M•Yll" ~10'!'., !T f.P,!Hf• H' 'l'!!~'f' ~0 ONF 

20-3 
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Studies by the State indicate that under reasonable gas offtake rates (3 BCF/day) 
in conjunction with ongoing waterflood operations, 011 recovery w111 not be 
materially affected. 
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EVER BOTBiRID TO BEAD THI FILING BJ EXXON AFTER THI HEARINGS WIRI OVER IN 
RISPONSi TO QUESTIONS DURING TBE HEARINGS. 

IT IS A SAD COHHiNTARI ON HOW CORRUPT CONGRESS AND ODR GOJIRNHINT ARI CLIAl 
TO THE BOTTOM, OR AT LEAST, BOW USELESS !Bil ARI CLEAR TO THI BOTTOM. 

THi OIL COMPANIES, INCLUDING EIION, TOLD THI PUBLIC, THE STATE or ALAS[! AND 
CONGnESS TnAT THE OIL RFCOVEBT FOR PRUDHOE BAY WAS 9.6 BILLION BARBELS or OIL 
AND GAS LIQUIDS. JET THI REAL RECOVERY ~AS 50l GRIATiR OR ANOTHER 5 BILLION 
EAHRFLS o~ OIL. HUCH GREATER THAN THE EIPtCTED RICOVERI or ANWR OVER WBICU 
CONGRFSS (5 NOW SQUABBLING • 

0.0.I.P. IS ORIGINAL OIL IN PLACE. FOR PRUDHOE BAY TR&T IS 23 BILLION 
BARRELS, AND 65t or THAT JS 15 ~JLLION BARRELS 01 RICOVERABLI OIL. SO"I 5 
PILLION HORE THAN THI WAY THi OIL COMPANIES ARB PRODUCING PRUDBOI BAf TODAY. 

THE UNSCPHISTICATED WOULD ASK, ~RY WOULD THI OIL COHPAHlES WASTE 5 BILLION 
BARRELS OF OIL? THE SIMPL.L US VER. n's CALLED GIJT AND fiUN--THI TIME U.LOI 
01' MONFY AND TlfE VAT THE TU UV ANn THE TAI LAWS CONGRESS BAS PASSED. 

TB! EXTRA !:· l!ILLJON BA1iRELS WOULD P.EQUIU JNVISTl11NTS WHICH WOULD SU NO 

RFTURN FOE 19 YEARS AND REQO IRE A LOWER RAH or UCOVllRJ. SICOND. THI OIL 
COMPANIES WANTED TO htl[LD A GASLIN! NOT ONLY TO SILL THE GAS AND AVOID THI 
COS't 01 RUtlJECTlON BUT ALSO TO PROFIT FBOtt THF GASL!NE. fOi EUHPLE, WUN 
ON! SUBTRACT~ THE $1.f BILLICN I~ DELJBfRATE COST OVER-RUNS WITH WHICH TH! 
OIL COMPANIES GOT CAOGHf RED-HANDID, TB! OIL COMPANliS' REVENUES FOR THE LINI 
EVl:lll TWO YE!llli .Hll' F~!IH fl} T!r" MST or THE PJPf.LINE. 

RESPONSE 
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FOR EXAMPLE, BOW WOULD IOU LIKE TO OWN A FOUR-PL!I WORTH $2aa,e00 AND Bill 
A GROSS INCOME or $200,008 EVf~T TWO YEARS? 

LASTLY. THE TAX LAWS ARE SUCK THAT THE OIL COMPANIES Ott TAI BINlfltS FIOM 
TRYING TO RECOVER OIL fRCH A RESERVOIR THEY HAVE WRECKED. ARCO ALREADY BAS 
A TAI DODGE GOINQ ON AN OIL RECOVFRf PROJECT ON THE NORTH SLOP!. 

VHAT THE OIL COMPANIES WOULD HAYF TO DO TO CET THI 15 BILLION !ARilLS or OIL 
PLUS THE OTHIR 5 BILLION BARRELS THEY ARE NOV ~ASTING. IS RftAIN ALL or THI 
GAS IN THI RISERVOIR. SECOND, REDUCE THI RATE or B!COV!Rt. THIRD, REBUILD fl! 
PRESSURE IN TH£ RISlRVOIR AND THIS CANNOT BE DONE WITH WATER INJECTION. IOU 
CAN ONLY MAINTAIN THE PBESSURf WITH WATER. 

WHAT THE UNITlD STATES AND ALASKA BEALLf NEED IS 20 TO 33 TRILLION CUBIC 
FEET OF GAS TO INJl:Cf INTO PRUDHOE BAY LIKE THE LAfiGE AHOUNT or GAS FROH TRI 
KENAI GAS FIILD THAT THI OIL COMPANIES ARE INJECTl~G INTO THE SWANSON RIVER 
OIL FIELD TO INCREASE OIL RE:ovr~Y. 

20-4 
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Experience to date indicates that large quantities of gas are available over and 
above what will be needed for f'ield operations. 
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A/lJJ&DM Telegra111 

TH EROPOSED GASLIN! WOUtD JiiflUCf. THI GAS IN PRUDHOE Ill WHICH WOULD HDUCE 
THE OIL HICOVEP.f. fBI TOTAL BTUS WHICH A GASLINE WOULD DlLIVER TO ANJVHiRE 
ARE LESS THAN TR! TOTAL BTUS ~HICH ~OULD BE LOST IN THE OIL RECOYIRf. fURTBER. 

[ 
TU' BlVi.RSl. IS NOT Tl!IJE. Tflt: GAS IS NOT LOST If TH OIL ucovnr PJ!OCFIDS TO 

20-S COMPLlTJON UID THE USiRVOIR IS THf.N BL(IWN DOWN TO Rl'C:lUR THJ: GAS. THE EUSf

lNG OIL LINI, ~HICH WOULD 9~ MOSTLY l~PTT, COULD Bl USED FOR A GASLJNI &ND l 
NIW SMALL}R OIL tl~E BUILT. 

20-{ 
THE DEIS FAILS TO ADD~!SS THE ABOVE AND MANY OTHER VERY fUNDAMENT!L QUESTIONS. 

HCW CAN TBF DEIS PP.OVID! lNiOkMATION TO COMMENT UPON WREN IT IS NOT IN THE 
DEIS? ROW CAN !O!J PLAN ! GASLUF WHEN TOD DON'T HAYE THE TECHNICAL 1NfOR11AUON, 
AND TAGS IS NEITH~R BUYING IT NOR DOING TH! NECESSABI RESEABCH7 NOR DO WE INOW 
IVE~ IF TAGS llllUGH't Tiii DUA AS SUGGESUD UI THE DEIS, THAT It VOULV Bl lDE

QUATE F0F T~i GA~LtffF. 

THF DFIS IS SO DfFICIF.NT TF.AT IT NOT ONLY FAILS TO COHPLT VITH TBI LAV, IUT 
IS A GROSS FRAUD. 

JiHRt MC CUTCHf.ON 
a541 J~S~ 4TH ~VF APT B 
AKCHOhAGr AK 99504 

20-5 

20-6 

RESPONSE 

There are no technical reasons to delay gas production untll after otl recovery 
is complete. It may be much more economica 1 to produce the gas in conjunction 
with the oil so that field operating costs can be shared. 

The proposed TAGS project is in Phase I of its project development stage as 
discussed in Subsection l. 10 of the FEl5. Each project phase tiers upon the 
other. TAGS has not yet purchased data owned by TAPS or ANGTS but at the 
appropriate time. could enter into negotiation to purchase such data • 
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November 20, 1987 

Mr. Jules V. Tileston 
Chief, Branch of Pipe Line ~1onitoring 
U.S. Department of the Interior 
Bureau of Land ~.1anagement 
Alaska State Offic~ 
701 C Street, Rox 30 
Anchorage, Alaska 99513-0099 

Dear Mr. Tileston: 

RE: Comments of Foothills Pipe Lines 
(Yukon) Ltd. on Trans-Alaska Gas 
Syst..:n !'raft Environmental Inpact 
Statement 

In September, 1987, the Bureau of J.and rlanairernent of the U.S. 
Department of Interior ("BT.~ 111 ) and the 1.1.S. Army Corps of 
Engineers ("Corps") issued the Trans-Al£islca Gas System Draft 
Environmental Impact Statement ("DEIS"). In that DEIS and the 
subsequent notice, 52 Fed. ~ 34424 (September 11, 1987), 
interested parties were given an opportunity to file comments on or 
before November 20, 1987. 

As the Canadian sponsor of the Alaska Natural Gas 
Transportation System ( 11ANGTS"), Foothills Pipe f,ines (Yukon) Ltd. 
("Foothills") has a vital interest in this p!'Oceeding and 1my other 
proceeding which invobes the disposition of Alaskan North Slope gas 
reserves. As a result, we filed the at teched letter \vi th BU.I on 
December 19, 1986, setting forth our position with respect to various 
legal issues. In that letter, we recommended that B!.M and the Corps 
remain cognizant of essentially three points as . they process the 
application filed by Yukon Pacific Corpor11tion. First, any action 
taken by Bf,l\I or the Corps which interfores directly or jndirectly 
with the expeditious completion of the ANGTS would violate the 1977 
Agreement on Principles between the United States and Canada 
relating to the project. Second, the Jetter and spirit of the Alaska 
Natural Gas Transportation Act, 15 U.S.C. 719 et seq., prohibits 
BLM and the Corps from taking any action which-would change the 
basic nature of the ANG TS, significantly alter its route, or impair its 
expeditious financing and completion. Finally, approval of the TAGS 
project -- or any other alternative (other than the ANGTS) for the 
transportation of Alaskan gas -- would require, at a minimum, a 
substantial modification of the President's decision and an act 
Congress approving that modificaHon. fil@: 

10V 2 :. 1987 

,--. 

' t.) 
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RESPONSE 

The President of the United States on January 12. 1988 stated " ••• I do not 
believe this finding should hinder completion of the Alaska Natural Gas 
Transportation System (ANGTS) ••• " (See Appendix N). Tne BLM and USACE have 
given very careful attention to, and consideration of, the alignment of ANGIS as 
shown in Revision 4 and as noted to the official BLM land records. The 
requirements of 43 CFR 2881.1-1 and 2881.1-3 have been applied. Further the OFI 
is cooperating in the preparation of this FEIS. THe FEIS focuses on the 
consequences of the proposed TAGS project and alternatives (routings, including a 
no-action alternative). The extent. if any, of future Congressional approvals is 
beyond the scope of the FEIS. 
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As its comments on the legal implications of the DEIS, Foothills 
hereby readopts this position, as described more fully in the attached 
letter. With respect to the substantive and procedural defects of the 

[ 

DEIS, Foothills supports the position taken in the comments being 

2 1 _2 filed sirnul!aneously herewith by Northwest Alaskan Pipeline Company, 
which is the agent and operator fo1· Alaskan Northwest Natural Gas 
Transportation Company, the U.S. sponsor of the ANGTS. 

GWl\J:jsj 

Attachment 

cc: All Parties 

-~ectfully submitte , </-
~ 41/7i cl/ 

George W. McHenry, Jr. 
1 

-

Counsel for 
FOOTHILLS PIPE LINES 

(YUKOti) LTD • 

RESPONSE 

21-2 See response to C011111ents 12-1 through 12-50. 



......, 
I -w -

COMMENT LETTER 21 
(Contd) 

McHENRY & STAFFIER. P.C . 
.. TTORNEYS AT LAW 

SUITE 4108 

G[0Jt0£ Yf M<;:H[NRY JR 
JO..,fl.i A $"rAoff:1(R 

1300 NINETEENTH STREET. NW 

WAStlli>(;TOS. !JC. ::ot\:11< ./--, J0Ht<t Jot 9UlltN£ S JR 

21-3 [ 

December 19, 1986 y 

Mr. James V. Tileston 
BLM Program Officer-TAGS 
Bureau of Land Management 
Alaska State Office 
701 C Street 
Box 30 
Anchorage, Alaska 99513 

RE: Comments of Foothills Pipe Lines (Yukon) 
ttd. on Notice of Intent to Prepare an 
Environmental Impact Statement for 
Right-of-Way and Dredging Permits Required 
for the Proposed Trans-Alaska Gas System 

Dear Mr. Tiles ton: 

On November 6, 1986, the Bureau of Land Management of the 
U.S. Department of Interior ("BUI") and the U.S. Army Corps of 
Engineers ("Corps") issued a notice of their intent to prepare an 
environmental impact statement in connection with the applications of 
Yukon Pacific Corporation for right-of-way and dredging permits 
which are required for the proposed Trans-Alaska Gas System 
<"TAGS"). 51 Fed. Reg. 41542 (November 17, 1986). In that notice, 
interested partieswere given an opportunity to file comments on or 
before December 23, 1986. 

This letter will set forth the comments of Foothills Pipe Lines 
(Yukor.) Ltd. ("Foothills"), which is the Canadian sponsor of the 
Alaske Natural Gas Transportation System ( 11 ANGTS"). In this 
respect, our comments will not focus on the environmental issues, but 
will focus, instead, upon the larger question of whether BLM and the 
Corps have sufficient legal authority to issue the requested permits. 

By way of background, you should be aware that, in 19'16, 
Congress passed the Alaska Natural Gas Transportation Act 
("ANGTA">. 15 U.S.C. 719, !! !!:!I· Among other things, this act 
was designed "to provide the means for making a sound decision as to 
the selection of a transportation system for delivery of Alaska natural 
gas to the contiguous States .... " 15 U.S.C. 719a. To this end, 
specific procedures were established under which the Federal Power 
Commission (predecessor to the Federal Energy Regulatory 
Commission) was required to issue a recommendation and report to the 

T£L£Prt0N£ 
1202! 46 7 :11180 

21-3 

RESPONSE 

This comment letter notes that it addresses areas that do " ••. not focus on the 
environmental issues, but. •• whether BLM and the Corps have sufficient legal 
autnority to issue the requested permits." The BLM and USACE have determined 
adequate authority to approve the use of certain lands in Alaska for the proposed 
TAGS project. 
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President (15 U.S.C. 717c); interested parties were given an 
opportunity to provide their comments on the recommendation and 
report (15 U.S. C. 719d)j and the President was required to issue a 
decision with respect to an Alaska natural gas transportation system 
(15 U.S. C. 719e). 

ANGTA also contains certain provisions which were designed to 
prevent Federal agencies from taking any action which would either 
(a) change the route or basic nature of the system selected, or 
(b) interfere with its expeditious construction. Specifically, Section 
9(d) of ANGTA provides, among other things, that: 

n Any Federal officer or agency, with respect to 
any certificate, permit, right-of-way, lease. or 
other authorization issu~d or granted by such 
officer or agency, may, to the extent permitted 
under laws administered by such officer or 
agency, add to, amend, or abrogate any term or 
condition included in such certificate. permit, 
right-of-way, lease, or other authorization, 
except that with respect to any such action which 
is permitted but not required by law, such 
Federal officer or agency, notwithstanding any 
such other provision of law, shall have no 
authority to take such action if the terms and 
conditions to be added, or as amended, would 
compel a change in the basic nature and general 
route of the approved transportation system or 
would otherwise prevent or Impair in any 
significant respect the expeditious construction 
and initial operation of such transportation 
system.n 15 U.S.C. 719g(d). 

On September 22, 1977, pursuant to Section 7 of ANGTS, 15 
U.S.C. 717e, and following the negotiation of an Agreement on 
Principles: with Canada, 1/ the President issued a decision approving 
the construction and operation of the ANGTS, a 5 ,000-mile pipeline 
system which will eventually connect Alaskan gas reserves with 

!f "Agreement Between the United States of America and Canada on 
Principles Applicable to a Northern Natural Gas Pipeline, n 

September 20, 1977, 29 U.S.T. 3581, T.1.A.S. No. 9030. 

RESPONSE 
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markets in the lower forty-eight states. 2 / In that decision, as well 
as the Northern Pipeline Act which was subsequently enacted by the 
Canadian Parliament, Foothills was identified as the company 
responsible for the construction and operation of the 2 ,000-mile 
Canadian segment of the project. 

The President's decision was based upon findings that Alaskan 
gas reserves are needed by U.S. consumers in the lower forty-eight 
states. The decision further recognized that the viability and 
financeabillty of the ANGTS depends upon the shipment of those 
reserves to the lower Corty-eight states. 

The President's decision also stated that lt would be beneficial to 
"prebuild" the southern Canadian and U.S. segments of the ANGTS, 
prior to commencement of deliveries from Alaska, in order to provide 
transportation capacity for new volumes of Canadian gas which were 
sorely needed in the United States. Accordingly, a project designed 
to accomplish this goal was organized and presented to U.S. and 
Canadian regulatory authorities in the late 19701s for approval. In 
1980, the Federal Energy Regulatory Commission issued the 
authorizations necessar~· for prebuilding of the necessary segments of 
the ANGTS facilities in the lower forty-eight states. In Canada, 
however, the authorizations required for prebuilding the necessary 
portions of the Canadian segment were initially v.ithheld because of 
Canadian concern that the U.S. government would not follow through 
with completion of the entire ANGTS. In this respect, Section 12 of 
the Northern Pipeline Act prohibited Canadian approval of prebuilding 
until the Canadian National Energy Board ("NEB") and the Minister 
responsible for the Northern Pipeline Agency were satisfied that 
financing could be obtained for the remainder of the system. 

Since early construction of the prebuild phase of the ANGTS was 
a matter of highest priority in U.S. energy policy, the President and 
Congress acted swiftly to provide the assurances required for 
Canadian participation in the project. Specifically, on July 1 , 1980, 
Congress passed a Joint Resolution which reaffirmed Congressional 

!I Decision and Report to Congress on the Alaska Natural Gas 
Transportation Svstem, issued by the President on September 22. 
197'1, pursuant to Section 'I of the ANGTA, 15 U.S.C. 719e, and 
ratified by Congress on November 8, 1977 (H.J. Res. 621, Pub. L. 
No. 95-158, 91 Stat. 1268, 95th Cong •• 1st Sess.). 

RESPONSE 
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support for the ANGTS. ~/ Among other things, the Joint Resolution 
declared: 

n • • • (I) t is the sense of Congress that the 
(ANGTSJ System remains an essential part of 
securing this nation's energy future and, as 
such, enjoys the highest level of Congressional 
support for its ex:peditious construction and 
completion. !I 

Jn addition, on July 18, 1980, President Carter wrote Prime 
Minister Trudeau a letter expressing the United States' support for 
prebuilding and the expeditious completion of the remainder of the 
A NOTS. Specifically, the President stated: 

" ••• I can assure you that the U.S. Govern::ient 
not only remains committed to the project; J am 
able to state with confidence that the U.S. 
Government now is satisfied that the entire Alaska 
Natural Gas Transportation System will be 
completed . . • • I trust these recent actions on 
our part provide your government with the 
assurances you need from us to enable you to 
complete the procedures in Canada that are 
required before commencement of construction on 
the prebuild sections of the pipeline. 

• • • 
Successful completion of this project will 

underscore once again the special character of 
cooperation on a broad range of issues that 
highlights the U.S./ Canadian relationship. !/ 

Based upon this commitment by the U.S. government, the 
Canadian NEB issued a decision in July. 1980, finding that Condition 
12 of the Northern Pipeline Act had been satisfied. Thereafter, the 
Canadian Governor-in-Council (!.:!.:_. the Canadian Cabinet) concurred 

3/ 
- S. Co_n. Res. 104, 96th Cong., 2nd Seas., 126 Cong. ~ 
H.5942 (dmly ed. July 1, 1980). 

!' ~· 
!I President Carter's letter is attached hereto. 

RESPONSE 
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with the NEB'a findings and authorized the prebuild project to go 
forward. 

Parenthetically. it should be noted that approval of the prebuild 
project was a matter of intense political controversy tn Canada. 
Opponents of prebuilding suggested, for example, that the United 
States might eventually abandon the ANGTS as a means of 
transporting the Alaskan gas to the lower forty-eight states. 
Rejecting these arguments, however, the Canadian government 
expressed confidence in the U.S. commitments which provided the 
basis for its decision to approve the prebuild phase. Indeed, Energy 
Minister Marc LaLonde, speaking to the House of Commons on July 1 'I, 
1980, stated: 

n1 think it would be silJy and irresponsible at this 
time to assur.ie that the Congress of the United 
States, and that the President of the United 
States, will not live up to their word. It would 
be completely irresponsible and is not the type of 
assumption I am ready to make. . . . 
What I will say, however, is that if such a thing 

were to occur, it would probably be the greatest 
breach of faith committed by the United States on 
Canada in the last 200 vears." House of Commons 
Debates, Volume III, ist Seas., 32nd Part., 29 
flii':""lf, 1980. 

Subsequent to the Canadian government's approval of the 
pre build project, and in reliance upon the U.S. commitments 
described above. Canadian producers invested approximately one 
billion dollars (Canadian) in the construction of the production, 
plant, and gathering facilities required for the pre build project; 
Foothills invested approximately one billion dollars in prebuilding 
approximately 527 miles of the 2000-mile Canadian segment of the 
ANGTS; and NOVA invested approximately $500 million in providing 
capacity within its intraprovincial pipeline system to transport the 
prebuild volumes from numerous Alberta gas fields to interconnections 
with the Foothills' system. Needless to say, however, the Canadian 
government would not have permitted this phase of the ANGTS to go 
forward if there had been any suggestion that the remainder of the 
project would not be completed. 

In view of the foregoing, Foothills recommends that BLM and the 
Corps remain cognizant of essentially three points as it processes the 

RESPONSE 
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applications filed by Yukon Pacific Corporation. First, any action by 
BLM or the Corps which interferes directly or indirectly with the 
expeditious completion of the ANGTS would violate the 1977 Agreement 
on Principles between the United States and Canada and the prior 
commitments made to Canada by the President and the Congress. 
Second, the Jetter and spirit of ANGTA prohibit BLM and the Corps 
from taking any action which would change the basic nature of the 
ANGTS, significantly alter its route, or impair its expeditious 
financing and completion. Finally, approval of the TAGS project -
or any other alternative (other than the ANGTS) for the trans
portation of Alaskan gas -- would require, at a minimum, a 
substantial modification of the President's decision and an act of 
Congress approving that modification. 

In closing, J would make or1e final point. While the notice 
invites participation in the EIS process by several other agencies of 
governreent, no mention is made of the Federal Energy Regulatory 
Commission. Given the fact that the Commission has been the lead 
agency for more than a decade with respect to proposed Alaskan 
natural gas transportation systems, and given the fact that the tJ. S. 
portions of the ANGTS have already been conditionally certificated by 
the Commission, Foothills believes this is a serious oversight. 
Accordingly, we urge BLM and the Corps to invite participation by 
the Commission. 

We also believe it would be appropriate to invite participation by 
the Office of the Federal Inspector for the ANGTS. As you are 
aware, the Federal Inspector is responsible for overseeing the 
construction and operation of the ANGTS. 

GWM:jsj 

Attachment 

cc: Howard D. Griffith 
Yukon Pacific Corporation 

Cuba Wadlington 
Northwest Alaskan 

Pipeline Corporation 

Respectfully submitted, /1 
~~/~?1:17,r· 

Counsel for 
FOOTHILLS PIPE LINES 

(YUKON) LTD. 

RESPONSE 
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JulJ 11, lUO (J 
Pear Mr. Pri•• Miniat1r: 

Since 7ou last vrote to •• ia Xarcb, the United 
States GoverDaent has taken a Dumber of ••jor ateps 
to ensure that the Alaska lataral Caa transporation 
System 11 coapleted exp1ditiou1l7. 

Most •i&Dificantl7, tbe Pcpart••Dt of Eo1r11 has 
acted to expedite tbe AlaakaD project. tbe Jorth 
Slope producer• and Alaskaa 111aeat apoDaors bave ai1ned 
a joint statement of iat&Dtioo OD fiaaaciD& and a coopera• 
tive aareeaeat to aana1e &Dd fuDd coatiaued desi;n and 
en&ineerin& of tbe pipeline and coaditioniaa plant. 
The Federal Ener1y leaulator7 Coami11ion recently bas 
certified tbe eastern and western 1•&• of the' systes • 

Tbe United States also stands ready to take appropriate 
additional ateps nece1sar7 for completion of tbe AHCtS. 
For example. 1 recoanize the reasonable concern of Canadian 
project sponsors tbat the7 ~e assured recover7 •f cbeir 
tnveataent 1n a t1ael7 aanner if. ODce project con1truct1on 
11 coasencad, tbe7 proceed in aood fa1tb vitb completion of 
tbe Cana~ian portions of tba project and the Alaskan ••&
aent 11 dela7ed. tn tbia respect. they bav~ asked that 
they be &iven confidence that tha1 vill be a~le to recover 
their cost from ~.s. ahippers once Canadian r11ulator7 · 
certification tbat the entire pipeline in Canada 11 pre
pared to commence service 11 secured. I accept tbe view 
of 7our Government that aucb aasurancea are aateri1ll7 
important to 1n1ur1 the financin& of the Canadian portion 
of tbe 171tem. 

tbe li&bt Bonorable 
fierre Elliott Trudeau, J.C., Q.C., M.r., 

LL.L., •·•·· r.a.s.c., 
friae Minister of Canada, 

Ottawa 

RESPONSE 
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Exi1tic1 U.S. lav and reaulatorf practices aay 
cast doubt oc tb1• ••tter. for this reaaon. and b•cauae 
I reaaic 1ta1dfa1tl7 of tbe viev that th• expad1t1ou1 
cocatructioc of the project reaa1DI 1D tbe autual 1Dtera1t1 
of botb o~r couctr1•5• 1 vould bl prepared at cbe appropriate 
tiae to initiate act1oc befora tbe U.S. Coc1r111 to reaove 
an1 1apadiaect •• ••1 axi•t vcder pra1ect lav to providiDI 
tbat desired cocfidacca for tb• Canadian portion of th• 
lin•· 

Our Gcvercmect also •rprec11t•1 the t1ae11 va7 1D 
vh1ch 7ou and Canada have taken 1tap1 to advacc• your 
side of this vital en•ray project. le view of thia pro-
1res1. I cac assure 7ou that tba u.s. Govarcaect cot only 
r1maic1 committed to tbe project; 1 aa able to state vitb 
cocfidecce that the U.S. GoverDatDt aov 1• 1at1sfied that 
tbe ectire Alaska Natural Cas Tra~sportat1on S71tea will 
b• completed. The United State•' aaeray requirea•at• aad 
the current unacceptable level of depeDd1uce on oil im
ports require that th• project be coapleted v1tbout delay. 
Accordinaly, 1 v111 take appropriat• action directed at 
aeetiDi the objective of coaplet!D& the proj•ct by th• end 
of 1985. 1 tru1t th••• recent actions oc our part provide 
your aovernmcct vitb the assurances 7ou need from us to 
ecable you to complete the procedures iD Canada that are 
required before coamenceaent of construction on the pre
build sections of tic pipeline. 

Io this ti•• of arovina unc•rtainty over eneray supplies. 
tbe U.S. aust tap it& 1ubatantial Alaskan 1a1 reserves •• 
soon as possible. The %XV1 trilliQD cubic feet of natural 
aas in Prudboe lay represects sore tban ten percent of th• 
United States' total provec reserves of natural 111. Our 
1overuaent1 aareed in 1977 'hat tb• Alaaka Ratural Ges 
transportation System waa the aost environmentally 1ound 
and autually beu1f icial aeau1 for aovin& this resource to 
market. Access to aas from th• Arctic re1ion1 of both coun
tries is even aore critical tod~y as a aeans of reducin& 
the depecdence on is?orted petroleum. 

Succe11ful coapletion of tbi• project will underscore 
once •&•1n tbe 1pecial character of cooperation on a broad 
ran&e of issues that hi&hli&bts the 0.5./Canadian relation-
1hip. 

I look forward to cont1nuiDI to vork vith 7ou to 
aake thil Vital enerJJ IJ•tem & raalit7. 

JiDCltUl)' 0 

(Si1cad: Jia&7 Carter) 

RESPONSE 
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111E1~un:.1EXT o•· X.\Tnu1. 1n:sonu·.:s 

DIVISION OF LAND AND WATER MANAGEMENT 

November 20, 1987 

Mr. Jules Tileston 
Program Manager, TAGS 
U.S. Department of the Interior 
Bureau of Land Management 
701 c Street, Box 30 
Anchorage, Alaska 99513 

Reference: TAGS DEIS Comments 

Dear ~r. Tileston: 

I STEVE COWPER, GOVERNOR 
i 

NORTHERN REGION 
4420 AIRPORT WAY 
FAIRBANKS. ALASKA 99709·3896 
PHONE: (907) 479-2243 

Please find enclosed the State of Alaska's comments on the 
Draft Environmental Impact Statement for the Trans Alaska Gas 
SY.stem. 

~ erely, , ~ . 

ar~~ 
Officer 

rurnHOH(ID 
''JV 25 1987 

RESPONSE 
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OFFICE OF TUB GOVERNOR 

OFFICE OF MANAGEMENT AND BUDGET 
DIVISION OF GOVERNMENTAL COORDINATION 

SOUTHEAST REGIONAL OFFICE 

431 NORTH FRANKLIN 
P.O. BOX AW. SUITE 101 
JUNEAU, ALASKA 991111-0165 
PHONE: 1907} 465-3562 

SOUTHCENTRAL REGIONAL OFFICE 
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Mr. Jules Tileston 
TAGS Project ~a~ager 
Et:reau of Land Management 
701 "c• Street, Box 30 
A~chcraqe, AK 99513 

Dear Mr. Tileston: 

SUBJECT: Draft Environmental Impact St:i.u:r.f'l"'t ft:'>r the 
Trans-Alaska Gas Sys~em (State I.O. No. AK87091804/F) 

':hf' St.nt~ of Alaska appreciates +::hi::; q:i;ortunity to respond to 
the Draft Environmi:rntlll !f'lpact Statement (DEIS) f<:r tt.f:. pro[Jus.:d 
Trans-Alasku Gas Systerr- (TAGS) • The state suppcrts development 
of Alaska's gas resources an~ ~rir.ginq qas to market as 
ecpeditiously as possible. It is also ic ttP best interest of 
tr!? I'f"·Cple of t..he state that the proposed TAGS project is 
designed and constructed sa=ely, with minimum practicable effect 
on the envirorunent and with positive effects on the socioeconomic 
cli~ate of Alaska. Therefore, we will continue in our efforts to 
work cooperatively with the Bureau of Land Managemer.t (BLM), the 
U.S. Army Corps cf F.ngineers (USACE} and Yukor. Pacific 
Corporation (YPCI durina our Fut.zequen+:: review and approval of 
the various state permits that wi:: be: rPqt:irPd for this project. 

The state.1 s col!'rr.ents are divided into two parts. The first part 
is a narrative dmscribing the state's concerns with eft~~ section 
of th~ DEIS, including the description of the proposed action and 
alternatives, affected environment, and environmental 
consequences. The second part of our response is an enclosure. 
This is a page-b!•-pagP presentation of specific comments 
includi~g recommendations for larguaq~ revisions or the addition 
of information. This letter with enclosure is submitted on 
behalf of state ag~ncies and represents a consolidation of state 
concerns and comments. 

RESPONSE 
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GElJEP..AL COMMENTS 

A substantial a.mount of time and effort has been spent by the 
staff of various state agencies in evaluating the TAGS project 
and information presented in the DEIS. We feel confident, 
therefore, that the comments and reccrnmendations provided in thi~ 
rfl~p0n~e will be useful for ~reparation of the final EIS and 
further evaluaticn of t~e project. 

BP.fore continuir.g with substantive conunents, we would like to 
pnint out that the DEIS needs a thorough editorial review to 
r0rrect case and tense within sentences and paragraphs. It 
should also receive !u:::ther technical editing tn identify and 
define speciali~ed terros1 for example, the discussion en page 
2-2J the une of a ~ to detect halide.vs in the pipe coating. 
Some ccr.~ants are ir.cluded in the enclosed specific 
ccmments:. 

A. f2E1.!.llenti:. v'i D::TB :'.mrir.ary 

Tl'e emr11 <>ly Section of the DL15 pH,i·iC:r·i::: rct cnly 
ut.i!:initions of enviror.1I.er:te>.l irr.pacts an<'I summarizes 
<;r»·ircrrrer:tal effects, but ~ t descriLes the environmental 
impact stat~rn~nt r~0cass. However, the descripticns, found 
in 'Iables S-1 and s-::: (pc:c_:-ri: S-4, S-5, DEIS) need further 
explanaticr. Fer e~ample, the definition for "minor" 
environmental irnp~ct on biological resourc~~ dc€s nr.t r.cver 
its application to the "operation" phase of the TAGS project 
prncPntrf in Teble S-2. The text associated with Tetle S-2 
needs an e~planation of how the •envir~rmental effects" 
values were assign~d. In the descrjption of 
"threatened/endangered" in Table S-2, the environmental 
pffects· are described as "ne9ligible." By definition, a 
~ta~ge iP habitat quality is a "~i~or" impact, not 
"~e9ligible" (see lettwr frc~ c.s. FiFh & ~ildlife SarvicP 
tc Pnrcau cf Land Management, dated June 30, 1987, in 
Jlppendix H). For example, cbar.ge-os in habitat quality and 
some disturLauc1:: \·!iJ .l or.cur in perf"grine feei!ir.g range-s 
during (anu pt:rh&fS a!tPrl construction. We expe11ct the BL!•: 
to use the defir.itions provided in the DEIS in the FEIS. 

With rega:::-ds to tht: permitting process, the DE:::S Suir.rrr>ry 
should briefly describe the basic fedP.ral and state permits 
required prior to construction of TAGS and that the Federal 
right-of-way grant is for federally owned land, the state 
right-cf-way lease is for state owned land and the USACE 
perrr.i ts cire for wHtlands on all lands along the proposed 
alignment (Section S.6, page S-6, DEIS). The tiered permit 

22-1 

22-2 

22-3 

RESPONSE 

Colllllent accepted and the FEIS incorporates an editodal review. 
terms were defined in the glossary, Subsection 6.2. 

Other technical 

Co11111ent accepted and the HIS incorporates recOlllllendations. In Table S-1, the 
definition for physical and biological resources under "111inor" environmental 
fmpacts deletes the reference to the construction period orily. Mfnor does refer 
to construction, operations and maintenance. In Table S-2, the constructfon 
effects for threatened/endangered for the proposed project should be minor, since 
some disturbance would occur in peregrine feeding ranges during construction. 

Co11111ent accepted and the FEJS incorporates recomendation in Subsections 1.10 
and 1.11. 
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process is part c! the environ~ental protection and 
mitiqaticn for the project. 

£9.!!!!!lents on th~ Introduction 

The stat.,_ c.ffi;rs the following sugg£Ftions for improvement 
to this st:ction. 

In the introduction tc the DF!S, it should be clear that the 
state right-C'f-'ff.'o~' leas.: for TAGS is not._Froceedinq on the 
same "public involvement" track as the DEIS procF:ss ar.<'! the 
Federal Grant of Right-cf-Way (ROW} • The state has its own 
public notiC'e and comment requirements that differ from 
those of the federal government. We would not want the 
state precess placed in jeopardy becauF~ of an assumption 
that all three public involvement processes were 
CC":i t"lci<.'!ental. 

The introcuction or.culd briefly describe land owr1ernhip 
patterns alonq the f.i:C·posed ,-.li9n111er.t. This would clarify 
fo~ rov~euer• the Fermittina process and sta~e and tedetal 
authorities described ir •~~sequent sections. Plus, 
rri~1::renc~ tc sa~s in the DEIS (Appanai~ Fl ~ruJd help direct 
rc,,i1::w .. r::; to informaticn reterencE:d in tPf' tel<'t. 

!n ttr "Ceneral Project Location" (f.ection 1.3, page 1-5, 
Dt~r} there is diRcussion of an option for f~ve larger 
compressor stations. Sinc€! the imp?cts of individual 
•t~ticns ruiqht differ under the two scenari0s ffive 
coir.Fressor stations versus ten compressor stations) , both 
merit discussion, or at a minimum, cross-referencing. 
Further comment en this pnint is provided later in this 
letter under the •pr~rccea Actio11 and Alternatives" section. 

The "!nte~f~d ~•• and furpose of the EIS" secl!cn !P•cticn 
1.10, page 1-16, DEIS) needs clarification. The descriptior. 
of phPses in Table 1.11-1 {pnge 1-19, DEIS) more accurately 
reflects th~ir relationship to agency pP.rmit~ir.g tha~ does 
Secticn 1.10. He have prrvieed additions to Table 1.11-1 in 
the enclosure that. \.d J J. cl<:rify the permitting phases. We 
would like it erophasized in this section that tt:e l'lFIS, the 
reajcr ROW authorizations, the USACE authorizations, and 
natural gas export licenses must be secured by the applicant 
prior to proceeding with detailed design engineering, design 
approval and subccqu~rt authorizations to proceed ~ith 
construction. It is important to show that more specific 
tasks will be tiered in at subsequent steps. The text in 
Section 1.10 implies that authorizations to proceed and 

RESPONSE 

22-4 The FEIS incorporates this recOflWllendation in Subsection 1.2. 

22-5 

22-6 

The FEIS incorporates this recolllllendation in Subsection l.3. 

The TAGS ten compressor station configuration has been proposed in consideration 
of pipeline and. compression facility design, overall system operations, overall 
system reliabl hty, and economics. A five compressor station configuration has 
been identified as a possible option that would result in a more efficient use of 
manpower and different environmental effects and should be evaluated during 
deta11ed design. Conceptual engineering established the ten station 
configuration to be acceptable in terms of system design. operations, and 
reliability; and has only identlfied the five station option as meriting 
consideration during deta1 led design. The ten and five compressor station 
configurations are shown on the following figure. 

A key technical factor in selecting a final compressor station configuration 
would be overall system reliability. Operational reliability would be an 
important consideration to potential Pacific Rim gas buyers and to potential 
project financers. The TAGS pipeline and compressor station system must be 
capable of making certain minimum natural gas deliveries through periods of 
scheduled or unscheduled maintenance and downtime. 

The ten compressor station configuration satisfies project reliability 
objectives. The five station configuration compromises overall system 
reliability due to the fewer number of stations and greater distance between 
stations as shown 1n the Compression Station Systems Block Flow Diagram. 

Pipeline and compression system operations are also factors to be considered in 
selecting a compressor station configuration. System efficiency for a ten 
station configuration is greater than for a five station configuration. Greater 
distance between stations in a f1ve compressor configuration causes pressure 
losses to be greater and increases overall fuel requirements and equipment 
compression ratios. System efficiency requirements would be greatly dependent 
upon purchase agreements, sales agreements. and resulting fuel usage. 

Pipeline design criteria would affect the selection of a specific compressor 
station conf;guration. Thermal characteristics of pipeline operations would vary 
for dlffering compressor station configurations. Greater distances between 
stat ions wou Id cause lower pipe line operating temperatures for a five stat ion 
configuration than for a ten station configuration. Pipeline operating 
temperatures are an important parameter in design of the pipeline for frost 
heave, and the ten station configur~tion has been proposed for TAGS based upon 
preliminary evaluation of pipeline system thermal characteristics. During 
detailed design it would be possible to better evaluate the feasibllity of a five 
compressor station system. Since reliability is achieved by providing sufficient 
facility redundancy, operating efficiency and fuel use are aspects of the project 
that would be present throughout the life of the facility, and merit careful 
optimization. The compressor station configuration and the pipeline design are 
interrelated and must be considered as a single system for purposes of 
optimization. See Appendix P for a more detailed discussion of Compressor 
Station locations. 

22-7 The FtIS incorporates these recommendations in Subsections l.10 and 1. H. 
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permits would be granted during Phase II while design would 
continue into Phase III. Furthermore, the description of 
the steps leading to a Notice to Proceeq (NTPJ outlined in 
Section 1.11 are oversimplified and do not adequately 
reflect environmental and engineering design-review 
processes. The necessity for multiple CTPs in a project of 
th!s magnitude should be explicitly stated. This review 
precess is the basis for specific mitigation cf adverse 
impacts. 

PROPOSFD ACTIOH AND AI,TERNJl.T!VES 

Thu state's concerns with this section are ~jecussed below 
with de~ailed recommendations found in th~ enclosure. 

~. Proiect Description 

The Project Descriptior rPfers to tP-n compres!i·?r sl-:a·:ions • 
Yet, in the Introductj(':~, lhe DEIS discusses the option oi 
fi•rt-< largt::i.: con:presscr stations. Throug!:-.ct:t th• P.FJS 
reference is maJe tc this optioi;, but lt is not included in 
a:•:' t'!.~.!:nnFsie>Tls. The werits of ff'wer ccropressor stations 
d~~ervae ~urther discussion. Th• rFtS rhculd ~xamine all 
rt.;<>.SC·r.al::le alternatives cl:-ir:cU•·i;.]\· (40 C'FP, Parts 
1500-lSrPJ. There ar~ social, eco~cmical, engin~ering, and 
environmental d!ffprenc~s in the five-station "altercatjvr" 
th~t :i.:umain unevaluated in the DEIS. 

The DEIS states that comprcocor ~~ation locations were 
selectec to cnt~sry both en9ineering and environmental 
concerns. More rigorous discussion and evaluation should be 
included for each proposed compressor station site chosen 
a11d, for ttc-;e Ed tei= where WA have ide!"ltifi<!d environmental 
concerns, why alternative s.iteF \<'f'rE r.<:.t sf.<l~cted. For 
exc:mple, Trans-Alaska. Pi1.m.lin.- Systf'rr (1'J.FS) is freouently 
ir ar arrvi;·-grour.<l mode until it reaches the fl.ichi:.rc:.:cin 
Highway at Milepost 63 s0u~h· c•f the prcposed ~AGS Compresscr 
Station 10 location. Tht m:::s statiS<s that refrigeration r:?~· 
only be requirea at stations 1 through 8. The DE~S does net 
address the environmental ccrE!~C~Lc~s of NOT chilling the 
gas south of CcE~ressor Station a bnsea 0r. aectechnical 
information available. Not only will there be concerns with 
pipeline integrity, but environmental and public safety 
issues are also involved when thawing unstable soilE. 
Lastly, the descriptlon of compressor station locations 
needs to at least describe the proximity of TAPS pump 
stations and proposed Alaska Natural Gas Transportation 
System (ANGTS) compressor staticns and whether co-use coulc 

RESPONSE 

22-8 See response to Conment 22-6. 

22-9 

22-10 

Comnent accepted and FE IS incorporates recommendation in Appendix P. 

As stated in response to Conment 22-6, the criteria for compressor station 
Jocataion must include a number of factors, particularly important being 
optimization of system hydraulics which relates to system efficiency. Safety 
considerations are another factor, even if an existing pump station or an 
authorized ANGTS compressor station were located in the same vicinity. project 
design criteria would require a safety distance between critical facllities. 
Such a distance normally would preclude the joint use of existing facilities. 
Each location would still require the same size work area, gravel volumes for 
pad, access and so forth. It is not reasonable, practical or necessarily a safe 
pr act ice to co- locate compressor statons/pump stat ions adjacent to one another. 
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limit impacts to a smaller area or i! it is preferable tc 
separate them for safety reasons. 

The state commented during the scoping process for the TAGS 
Preliminary DEIS (PDEIS) that the DEIS needed to more 
adequately identify environmental impacts associated with 
ccr.structi~n er operation of the component facilities 
encompassed by the project. Tahle 2.::!.l-1 is a good example 
of where this information could be in~luded. The table 
shot1Jd detnil acreage to be disturbed beyond what is already 
disturbed along the propcscd alignment. The table headings 
could be broken into the following: which 
component-facilities are alreaey eYisting and proposed for 
use, which ri=•quire an upgrade of existing sites, ar.d which 
require new construction. A description such as this is 
essential for evaluating the extent of impact and the 
mitigation that might be appropriate • 

The disru~Gion of pipeline location in tte proposed action 
is gener::!lly ad<:quate. l;c\;tver, tc clarify, we suggio,st 
adding a stateE€nl tl:at th~ TAGS proposed rcute is qPrerally 
alignl"d with thr· alrt>acly constructed TAPS with de-1.·iations to 
th.• wPst on the North Sl Clpf" e1nd :. ll the Galbraith Lake and 
F:..•ldi11y Lake-Su1rJdt Lake are~:.;. 

Pipeline and Crwrrecccr Station Construction 

Dii:;cnssion of construction must also include an arc>lvsis of 
st~bility considerations and off-Mite environmental ~ffects 
as well as pipeline integrity and impacts on other 
facilities. The discussion in Secticr 2.3.2 (pa9es 2-18 to 
2-23, DEIS) is predicated on pipeline integrity and not 
environmental ccrcc~n&. Ellvirorunental criteria for cut-fill 
slopes, fer t~;•c::.1.1p:ie, are necessary (Sect: ion ~. J. ::! , 
Enclosure). Sectio~ 2.3.3.l (pages 2-24, DEIS) sh~uJ~ 
include discuE~ion on the fact that: 1) temporary stream 
diversions may be require<'! for ripeline installation, and 2) 
ti1ning coristraints may be impcse:d to a'"<'i<' ccnflicts in 
resident and anadromous fish streams. 

The pipelin~ construction section needs a brief geotechnical 
discussion on how the exact, site-specific alignment will be 
chosen prior to ROW preparation (page 2-lE, DEIS). 

The s~ction on special construction areas discusses those 
areas identified by the applicant along the proposed 
alignment that may reqqire specific construction 

22-11 

22-12 

RESPONSE 

Table 2.2.1-1 reflects the newly disturbed areas for the TAGS project for both 
construct ion and ope rat ion. 

Coment accepted and the FEIS incorporates recommendations in Subsection 2.2.1.2. 

22-13 Co1M1ent accepted and the FEJS incorporates recommendations in Subsection 2.3.3.1. 

22-14 . The selected routing for the TAGS pipeline, to the extent possible, meets 
intended project criteria. The "exact site-specific alignment" would be 
finalized during the detailed design phase when mile-by-mile geotechnical 
investigation and characterization are completed. During the detailed design 
phase, emphasis would be placed on minimizing field design changes due to 
unexpected geotechnica 1 and environment a 1 conditions encountered 1n 
construction. [n areas where complex geotechnical conditions are expected, an 
additional final design confirmation program would be conducted prior to 
construct ion. 
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consideration. Durir.g the scoping process, the state 
expressed concern that other minor route deviations had r.ot 
been fully explored and evaluated in the PDEIS. We request 
that the FEIS discuss alternative routinq iD a number of 
areas for impacts on the physical, environmental, 
rPrre~tion, and fish and wildlife resources. These areas 
frch:dc, but are not limit~d to, Sa9'wN-:. B1uf!'s, Slope 
Mountain, Grapefruit Rocks, the upper Gulkana River, Hogan 
Hill, Little T~Psina River, and the Canyon Slough Complex. 

Also, the DEIS has not examined an alterr.ative to the 
proposed TAGS route crossing Phelan Creek by using the rid9~ 
route that T~PS currer.tly uses. Another minor route 
de•tiation not discussec is usinq the existing Yukon River 
bridge pipeline crossing. 

As discussed in cur co~Eents on project descriFtion and 
compressor staticn lr>c-C'ti"r., further examination of other 
com~rcs~or station site alterna~ives io werrarted, 
Compr~ssor staticn$ 1, 9, and 10 may not be optimally 
lccat.ed to !'lcti sfy environmental concerns, ar,d d.e locations 
are nc-t justified by other criteria. If' far:t, Compressor 
Station 9 n:ay off-set mitigati,•e meesures previously 
rec;td.red o:: Alyu::;ka by the federal 9cvermue-nt for T.1>.P~. 
TP.PS was required to mitig<1t;e irr.pact to caribcu .hy 
constructing a "refrigeratP.d-burial" caribcu 
immediately sollth of the proposed Compr~sl"nr St<t"cion 9. 
ThP.re may be alternative cc~prcssor ~tation sites to avoid 
the£e cu11ilicts ar.ci protect the sensitive E'nvi ronmental 
arP.cs identified. The FEIS should include a discussion and 
comparison of alternative sites. 

Mitigative Aspects of the Proposed Project 

~he ru!tigative reeasures discussed in ac E!S ~~st cover the 
r<i.nge of impacts of the proposal. '.l'h<:'.! must b"' considered 
even fer impacts that by themsf!lves i-•C'uld not be considered 
"si9nificant" (40 CFR, Sections l402.14(t), 1~02.16(h), 
1508.14.). With this in mind, the state offers the 
following recommendc:iticns to improve the discussjcr. found in 
Secti011 2.8. (pac;e 1-53 to 2-57, DEIS). In order for the 
mitigative measures li~t~d in this section to be adequate to 
address environmental concerns, criteria should be added 
that incorporate •voidance of sensitive terrestrial and 
aquatic habitats to prevent or minimize adverse effects on 
major fisheries (Section 4.2.1.9.17, Enclosure), recreation 
and timber resources of the state. As stated previously, 
the proposed TAGS rout~ r.nd proposed compressor station 

22-15 

22-16 

RESPONSE 

See State co11111ent 22-28 for additional clarification on the intent of Colllllent 
22-15. Chapter 4 at Subsection 4.2.19 (Areas of Special Concern Along the TAGS 
Alignment) of the OfIS discusses the environmental consequences associated with 
the proposed TAGS projj:ct alignment. Seven of these were identified by the 
applicant in the project description (see OElS at Subsection 2.3.4, p. 2-30 
through 2-42) because of special engineering constraints, environmental 
sensitivities, or land-use conflicts associated with the construction and 
operation of two or more large-diameter pipelines. These seven areas are: 
Atigun Pass, Sukakpak. Mountain area, Yukon River Crossing, Moose Creek Dam, 
Phelan Creek, Keystone Canyon and the TAPS oil term1na1 at Valdez. fach of 
these, with the exception of the TAPS oil terminal (which is an engineering 
concern) is discussed in the DEIS at Subsection 4.2.19, p. 4-91 through 4-99: 
Sagwon Bluffs, Toolik Lake, Slope Mountain, Galbraith lake, West Fork Atigun 
River, Snowden Mountain, Nugget Creek, Grayling Lake, Jim River, Grapefruit 
Rocks, Chatanika River area. Saleha River area, Summit Lake/Upper Gulkana River 
area,· and Blueberry lake State Recreation area. The FEIS has been revised to 
include a discussion about the Hogan Hi 1 l area, and about the Canyon Slough 
complex. Supplemental information developed in response to the general issues in 
Colllllent 22-31 also is reflected in the appropriate sections of the FEIS • 

As stated in Appendix P; compressor station locations· were selected to optimize 
pipeline hydraulics, system efficiency and reliability, hydro logic conditions, 
and site access, as well as with consideration of the environmental conditions. 
This response identifies optimum locations and why such locations could not be 
used. 

The FEIS discusses in Subsections 4.2.5 and 4.2.14 the environmental issues 
associated with Compressor Station Number 1. Further, the U.S. Fish and Wildlife 
Service indicated in Appendix B that with the proposed mitigation, the location 
of the station should not affect the continued existence of the peregrine falcon. 

The location of Compressor Station Number 9 is indeed close to the TAPS 
refrigerated-buried crossings. The documented use of those crossings by caribou 
was puo l i shed by Carruthers. et a 1. ( 1984). The concern expressed that the 
special TAPS crossing, installed at considerable expense and shown to be 
effective (Carruthers et al. 1984). might be rendered less useful t>y the 
proximity of the compressor ~tation does not imply cumulative impacts. It is 
precisely because the crossing is effective that a concern is raised. We believe 
there is merit in this concern. Carruthers et al. (1984) indicates that the 
special refrigerated burials were used by 27% of the 7900 caribou documented to 
have crossed during surveys over a 3-year perioa. The herd at the time numbered 
nearly 25,000. 

The location of Compressor Stat ion Number 9 may not be optimally located to 
satisfy environmental concerns because of its location in an important migration 
corridor of the Nelcnina Hera. As part of the response to Coament 22-9, YPC 
admits that this location is approximately 20 miles south of the optimum 
hydraulic location, but the site takes advantage of the only significant bedrock 
exposure between Paxson and GlennalJen. Due to the potentia11y high frost heave 
conditions within the Copper River Basin area, the site a11ows for higher 
operating temperatures in the Tonsina area. YPC further states that locations 
north of Hogan Hill with bedrock conditions will be considered during detailed 
design phase if the current site proves to be environmentally unacceptable. 
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Compressor Station siting has been identified by SLM as an element of the TAGS 
project where development of comprehensive plans and/or programs will be required 
in the next tier of planning by YPC (see Table 4.8·1). These compressor station 
plans and/or programs will consider: overall system operating reliability, frost 
heave, noise, air quality and fish and wildlife (see Table 4.8-2). An additional 
mitigation measure also required for TAGS final route selection, facility 
placement, and construction in environmentally sensitive areas is discussed in 
Subsection 4.2.19 (see Table 4.8-2). Compressor Stations l and 9 respectively 
are within areas discussed at 4.2.19.2 and 4.2.19. 19. For additional discussion 
about the Ne lchina Caribou Herd, see response to Cements 22-41, 22-42, 22-54. 
22-278 and 22-282. 

Tile location of Compressor Station Number lO is located in the previously 
impacted Tonsina Camp. During construction, the existing camp pad would be used 
for two construction camps--one for pipeline Section 6 construction and one for 
construction of Compressor Station Number 10. Use of this area would reduce 
perimeter use and impacts to otner locations in the vicinity. This location also 
provides an adequate safety buffer from TAGS Pump Station Number 12 which is 
located approximately 0.5 miles southeast. 

The mitigation measures identified by YPC in Suosection 2.8 of the DEIS have been 
relocated to Subsection 4.7 of the FEIS and are now in a combined discussion 
along with agency proposed mitigation • 
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D. 

locations have not beE>n fully e::amined to the point where 
cornparativf! environmental impacts are identifiable. 

The mitigative goals should ~xpl!citly state an intent to: 
(1) minimize negative impacts and (2) pro~ote positive 
hr.pacts of the project. Although this ma}' be implied in 
~h• coals stated in the DEI~, we encour~ge it be mere 
~xplicit. This is in keeping with ypc•~ qonl of preventing 
or mitigating major impacts, \':hich ir Table S-2 (page S-5, 
DE:S) inclutes mitigating socioeconomic and subsistence 
impacts, both of which are essentially human dimer:.sior.s. Ir, 
order to assist the BU.: and US.ACF. in re•Tising this DEIS to 
addres~ tti~ ccrcern we have provided in the er.~losure a 
list of specific critprj~ tc be ad<l~d to the section on 
~itiga~icn (Secticn 2.8.3, Enclosure). 

Disrus$icr. (,! "tlc-hction" Alternative 

The Natio!uil E:wi=c.r:.mental rolic:y Act (NEfA) requirt-;c an 
analysis in the DE!~ to "include the alterr.ativ• rf re 
acticn.• (40 CFR, s~rtirr 1502.14(d)). •No action" ffieans 
the proposed act.i.v~.ty \;0ulcJ not take place, and the 
resulting t:!r.vi:i:1.H-.1:1ental eifects from takir.g r.c ;;;ct:irr 1ruet 
b1:; c01apu.red with the eftects C.·i ai~n:in~ the proposP.d or the 
~ltPrP~tive action to go forward. ~h~re & chc.ice of "no 
activr•" l:ouln result in predictable ac-ticr.s of others, the 
cc•nseque:nce of the "no dcticn" c:1terrative should b~ 
ir.clud~d in the analysis. The "no action" alt~rnntive 
described in the TAC.S DEIS ffiay have implications on other 
acticns si.:ch as M:GTS project, gas injection fer Pn1chce Bay 
oil recovery, esisting separation and markHting cf gas 
liquids, and net rPver.uc to the state from this and other 

These interacticns should be explr.red ar·c 
in Section 2.9.5. 

AFfi::C'i"ED ENVIRCNME"t\T OF THE PRC.l·CSED ;,cir:i:c:r-: P.H:' Jlr TF':RN1'T!VF.S 

Tr,;. sr.;-t~ • s review of Section 3 ir.cludes ccm11;,;.-nt." en the> 
fellowing sectinns: land use and ownership; meteorology and air 
qualityr liquid, solid, a1~ hcz~raous wastAs; physiograp~y, 

soils, seismicity, and permafrost; surface and ground 
vegetaticn and wetlands; wildlife; re<'re'"tioh; and, 

A. r.and Use and Ownership 

We recommend two additions to the DEIS discussion of land 
use patterns and O~'rPr<.hip. The DEIS needs a more accurate 

22-18 

22-19 

22-20 

RESPONSE 

See response to Comnent 22-17. Subsection 4.8 of the HIS has been expanded to 
reflect this col!lllent. 

The discussion of the "No Action" alternative has been expanded. 

The "No Action" alternative, as viewed in the HS would have no effect on ANGTS. 
ANGTS is an authorized project which would be constructed when the market 
conditions make it a viable project. Certainly natural gas is used for enhanced 
oi 1 recovery. but other methods are available sucn as the waterf1ood program or 
the injection of C02. The existing ARCO central gas facility presently 
separates natural gas liquids for injection into the TAPS line, this process 
would continue whether or not TAGS were constructed. The state would defintely 
not benefit from its 12.5 percent royalty ownersnip of the natural gas if a "no 
project" alternative occurred. The ''No Action" alternative discusses these 
points. 

The maps found in Appendix F were used primarily for descriptive purposes. Since 
the site specific alignment has not been surveyed, only a gross estimate could be 
made at this time. The general ownership conditions along the route are 50 
percent federal, 45 percent state and 5 percent Alaskan Native or other private 
holdings. The various plans cited were incorporated into Subsection 3.2.3.2. 
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c. 

22-23 r 

description cf ownership along the T>G.S route and this 
description should be supplemerted by maps of a larger 
scC".le. flaps found in Appendix F are unreadable and 
inaccurate making it difficult to discern ownership 
patterns. Ownership patterns affect managPmP.r.t intent and 
potential mitigative meer:l!re-~. Plus, land use patterns may 
affect the alterncitives proposed. The description of land 
use plans also warrants further discussion ane r•visions as 
follows. All of the existir.g anrl draft land use plans 
should be listed with correct titles an~ respective agency 
jurisdic~ion from Prudhoe Bay to Valdez. The~e are: North 
~B_orou h Com reher.~ive J.ard Use Plan, the North S~ 
!£.rj:lii(fh C'cc.::t.:i ... gr.nugem·.::nt _Erogram, !lti i.tv Corridor Draft 
Resource Man:-mement Pl<'r. (Federal--BLfil) , Fairbanks North 
Star B~rou_9h Comprehensive Land Use Plan, Tanana Basin A~ea 
P.J.an (State--DKR}, Tanana V:lllt:" f.tat:P Forest ManagP.mer.t 
Plan, Delta-Saleha Area Plan, Co er River Basin Area. Plan 
(State--Dlrn}, DPHa e.r:~--c.uTk<'lna W1 d and ScE>!"'C Pi~·ers Flar:, 
Dr:ai.·t Prince Wtlham Sound Jl.rea Plan (State--C·tiR~, C.::..l"v of 
Vh:dc~ CcFr:r~hers1ve Land C•~ Pl~n, and Valdez Coastal 
~~anagem_;:;~ro<t:am. Oth~r approved planso?-;;LudiPi=t 
include: Corr1aor Managemer:t Fre~F~rrk ~~~a Use Plan and 
Denali Scen1cH-i<rhwa·1 Stu(!y (Fede.::nl--.Alaska Lal'!C! Use 
Couni::11). '!'ht.~ nr::s should r.cte that all future prcp"!E'Pd 
land actions such as 'iAGl: must hf' consistent with thPs:e 
plans or ir.ccr:~ist:encies should be d~sr.ribcd in the DEIS. 

The DEIS discusses the potential ervircnmental impacts only 
011 are:as north of the Yukon River, or. f<=:rlPra 1 lands or 
wi tr. i r, areas of er i tic al environmental concern (.ACF.C's I as 
identified in federnl planning documents. An examination of 
impacts on all lam.ls alc.:.ng thP. proposed route regardlPf's of 
ownership muGt he ]r.r.luded. 

.f/Ft:<crclogy -~~nd_.Air~ality 

The sources (citat.ion;,) or tht! d<.tta used to determine th~ 
environm~ntal concequ~nces on meteoroloqy and rjr quality 
from the proi;:csF.d pr(>-'t=>ct- ar.d alternatives ne.~d to be 
ir.cluded tc provide credibility for this issue:. 

Liquid, Solid, ard Hczardous Wastes 

This section states that "long-term disposal sites north of 
Fairbanks are under review by the state, BLM, and the North 
Slope Borough." Define "under review" or expla.i11 this 
statement in the FEIS. There are no TAGS solid waste 
disposal Eites und~r review by the state, nor any siteG 

22-21 
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RESPONSE 

Regardless of ownership, all areas having special value should be identified and 
evaluated if they might be affected by TAGS. Such areas are discussed in the 
FEIS in Subsections 3.2.15 and 3.3.15 and throughout pertfnent sections of 
Section 4 (see Subsection 4.2.19 for a summary). These special areas also are 
recognized in Subsection 4.8. ACEC' s are formal designations for lands under BLM 
juri sdic tfon. Usually. they are developed through the RMP process such as that 
for the Utility Corridor north of the Yukon River. At this time, there are no 
completed ACEC's associated with TAGS (see response to Comment 22-151 for 
additional discussion). 

As stated in the DEIS and with revised data in the FEIS, Dames and Moore, 1986, 
1987, and 1988 were the sources of the data and are listed fn the References in 
Section 6.0. At the request of EPA (1988a). Appendix O in the OHS has been 
deleted from the FEIS. As noted in the response to CoP111ent 25-4, EPA has 
reviewed and approved the methodology used to calculate a1r quality impacts (EPA 
1988a}. Further. EPA has carefully reviewed the calculations and has determined 
that the revisions incorporated in the FEIS for air quality adequately evaluate 
expected impacts from the TAGS project al one and adequately evaluate comp11ance 
with NAAQS (EPA 1988b). 

Con111ent accepted and the FEIS incorporates reco1miendation 1n Subsections 3.2.7 
and 4.2. 7. 
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planned which would be capable of hnndling the volume of 
wastes we expect from the the TAGS proj~ct. For example, 
the Trc;ns-Alaska Pipeline (TAPS) project generated on the 
order of 500 destroyed vehicles, 3,000 batteries, 9,000 to 
10,000 tires, 15,000 to 20,000 tons of scrap construction 
materials, 4,000 to E,000 tons of equipment components, 
th~asands of used drums, thot~ands o= cubic yards of various 
car.1p-r~iated wastes, dozens of prefabricat~d buildings, and 
lc.•.rge quan~:ities of unused pipe. Is this the order of 
mc1?nitude we can expect from TAGS and, if so, how will it be 
C.ispcsed of? 

P1'ysioqraohy, Geologv, So}.!s, Seisinicity, and Permafrost 

Major elem~nts cf the affected geological envircnment as 
they relate to constructi0n of the project should be 
discuss~~. For example, physiography (inclucbs major 
drainages), bedrock geology, surficial geology 
(unconsoliaatt:C: sediments), the occurrencP. of pPrr-a!rost, 
moistu:.:-1~ c1..1nt<;nt/thr.v stabil ity/susceptillility tCJ frost 
heaving and the seismic envirr:r.r.i<"nt should be evaluated. 
Ke suggest disccssing each element in r~!at!~~ship to each 
ph~Eiographic unit. Plus, a sectio~ o~ g~clcglc hazards 
sh0uld te included. 

E. Surface <:.nd Ground Water 

F. 

Water use is a critica~ icsu~ r~lated tc fish habitat. 
Over-wintering habitat for fish is beliew:d to ht. a 
population-limiting factor or tr~ North Slope, even in the 
absence C·f lr.ouf:trinl or domestic withdrawals. Bc:cause of 
this, the DE!S analysis of the affected enviror..mer.t sr.ould 
discuss the impacts the "Pr0posed Action and Alternatives" 
me~: hc::.1·e 0r w~.ter uee and subS'P.r;'UP.nt ii::pa<.:t:s tc fish 
habitat. Furtherwora, prPsf'~t ~a~~r sources within 
Aconor:1il:al haul distances cf e:x.isting £nc:!.J.;t·j Ps art> already 
frlly cor..mitted. Water withdrawals from JI.retie rivers 
during the winter season are not permitted by state policy. 
If withdra~als are planned, alternatives r€~C to be 
identified and evaluatP.c. Tt:~ DEIS dces not address this 
issue relative ro the imfacts the availability (or lack o=) 
of water will have on the proposed action or alternath·Pe. 

~-
Table 3.2.11-1 is not up to date and requires substantial 
revision to reilect currP.nt knowledge and remove 
ina<.:curacies. We also note that the milepost numbers 
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Major elements of the affected geologic env1ronment (physiography. bedrock 
geology. surficial geology, pennafrost, seismicitiy. and other factors) are 
discussed in Subsection 3.2.8. Geologic hazards, such as permafrost and seismic 
activity, are also discussed in Subsection 3.2.8. Major drainages are discussed 
in Subsection 3.2.9 and are shown on Figure 3.2.8-1. A discussion of potential 
impacts to the geologic environment that could result during the construction as 
well as the operation of TAGS is presented Subsection 4.2.8. 

CoJ1111ent accepted and the FEIS incorporates recoi111lendation in Subsection 4.2.9.2 • 

The milepost numbers used were those from the orfginal TAGS project description. 
The alignment will continually undergo revisions, and the critical factor was the 
identification of the exceptionally product he fish streams along the proposed 
TAGS route. Not all of these streams would be crossed by the pipeline but may be 
impacted by other types of construction activity on adjacent lands. 

See discussion in Subsection 3.2.11.l for rationale for using these exceptionally 
productive streams. Coment 22-183 identifies another 115 fish streams along the 
alignment in addition to the 104 exceptionally productive streams identified on 
Table 3.2.11-1. Subsection 3.2.11.1 when it introduces Table 3.2.11-1 indicates 
that there are more than 200 fish streams along the route. Since the state has 
compiled the entire list, it along with those identified completes the listing of 
all fish streams. Table 3.2.11-1 will be revised to accorrmodate reconinendations 
made in this comment which are adopted by reference 1n the FEIS. The SLM 
identified key fish areas in "Zones of Restricted Activity for Protection of Key 
fish Access Along TAPS on federally Administered Lands" {April. 1987). 
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provided in Table 3.2.11-1 do not match those appearing on 
the YPC T~GS route maps (l" = 1 mi). The table identifies 
•most critical• and •1east critical time" with no definition 
of what these terms mean or how thev w~re established. Are 
they based on spawning occurrence, fish migration, species 
presence, or some other factor? The rationale should be 
defined in the table c~ text in 3.2.11.1 (page 3-46, DFIS). 
The text should include an explanation that the state will 
ultimately determine critical time periods for fish streams. 

F~r the area from Summit Lak~ to Valdez, we have provided 
extcnsi'le suggested revisions to the table. For the 
remainder of the TAGS route, we have only provided a list of 
streams to be added to the table (Section 3.2.11.1, 
Enclosure). 

G. VegPtation and Wetlands 

P.. 

Discussion under the introduct!cn tn thiS' Eection should 
ir.clude Markon (1980) and the systerr. used for ANG~S. 

P•creation, Aesthetics, and ~ilderness 

'!'ht: Grapt!fruit Rocks area is state land and has been 
rP~cw~ended for future legislative desiqnaticn as a public 
reserve in the Tan<rna Basin Area Plan. Wicki>rsham Dome is 
within the White Hc..untuir.I' f'c;tional Fecreation Area at:d 
should not be ~enticned separately. Not only should the 
Chena Lakes Rec=eation Area managed by the Fairbanks North 
Star Borough be correctly id~:ntified, but the Chena RivP.r 
State Recreation Area managed by CNR/DOPOR should be 
included (the two areas should not be confused). 

The text shculd say what is meant by BLM's refAr~cc• ~r the 
Chatanika and Chena Rivers as Car.oe Tr~ils. These rivers 
are navig~blP acd state-owned. 

· Increasi.nq r£ecreational use of the Fieldina Lake - Su!':'.rnit 
Lake area· should be me:nr.ioned. The Fielding Lake CamIJgrm~r.a 
is state-owned. The E'it!lding !.ilkr:! area is recommended for 
future leq~~lative designation as a St~te Recreation Area in 
the Tanana Basin Area Plan. 

All federal and state parks, preserves and reserves, 
wildlife refuges, recreation sites/areas, cc.mpgrounds, 
historic sites, national wild and scenic rivers, existing 
and future recreation ~reas proposed in approved land use 
plans, etc. that are crossed by, or are located in proximity 
to the TAGS project should be listed in a table. 
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The Markon classification and mapping system is similar to others cited in 
Subsection 3.2.12. The lumping of wetland types into three categories as used by 
Markon is not appropriate for this phase of the project. 

Co1T111ent accepted and the FEIS incorporates reconmendations in Subsection 3.2.15. l. 

Conment accepted and the FEIS incorporates recommendations 1n Subsection 3.2.15.1. 

Cmrment accepted and the FEIS incorporates recorrmendations in Subsection 3.2.15. l. 

C01T111ent accepted and the HIS incorporates recommendations 1n Subsection 3.2.15. 
and 3.3. 15. 
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I. Subsistence 

The ANILCA Section e03 definition of subsistence presented 
in the DEIS, Section 3.2.17.1, page 3-75, is not quite 
complete. The following phrase should be inserted after 
"family consumption;•: "for barter, or sharing for personal 
or !c:ir.ily consumption;". Lat;er in the same paragraph, the 
correct language is the "State Boards of Fisheries and 
Game." This should be corrected at various places in the 
DEIS. Alth~ugh subEistence uses of resources are discuE~ed 
in this section, principally in the contt::xt of l.lasl<a 
Natives, such uses also occur among other residents, 
especially in rural com.ll!unities. 

Techriccll~· speaking, residents of the Fairba~ke North Star 
Borough no longer are eligible to participate in subsistence 
activities, although at this ~riting not all regulations 
gov~~nir.g u~~ ~f selm~n fisheriPs in the Ir.terior have been 
1.1ccifiP.il in accordance with the rp~·:!.t:c:d state subsistance 
law. These changes are expected tn be ~ade later this year, 
at which tirnl,!; Fairbanks area residents who formerly 
FPrticipated in the Ta"ana River an~ Yukcn ~iver Bridge arAa 
subsistc-nce saln101: fi!?.:her.ies will qualify for perE'C'·n<:l usF. 
fisberi~s in tho~e rrePs. 

22-34 [ 

Technically it is incor~ect tc discuss subsistence in the 
context oi "the :::P.rnaining three collll1'lunitie!':." The 
communities di~cussed ir. tr.is paragraph (Section 3.3.17.1.: 
page 3-76, DEIS) are claen~fied as non-rural by the Jcint 
Board of Fisheries and Game; therefor~, hunting PV residents 
of i-hese cor1ununities must be conducted under sport-hunting 
regulations. 

22-35 

Plus, Cantwell and Suir..idt are in Game Managemer,t Cr.it 13, 
currently desig1ialec! ilS rnr:al by thP. Joint Board of 
Fisheries and GcWF. Residents of thesa comDunities may hunt 
zmd fish under subsistence regulc:tions~ Conversely, Peters 
cr~ek, Petersville, and Talkeetr.z lie fp Pon-rural areas, as 
currrntly designated by the Joint Board of Fisheries and 
Game. Charact'2'rizing Cantwell as a railbelt community with 
a mix of urban and rural characteristics is incorrect. 
Cantwell has a nc•.tcble Native population. Both Native and 
non-Native resident~ are active hunters of moose and 
caribou. The best source of subsistence informatior. for 
Cantwell is found in Technical Report No. 107, published by 
the Division of Subsistence: Lee Stratton and Susan 
Georgette, 1984, Use of Fish ar.d Gam~ by Communities in the 
Copper Fiver Basin, Alaska: A Rep0r~ en a 19e3 Household 
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Comnent accepted and the FEIS incorporates recomnendation in Subsection J.2.17.1. 

Comnent accepted and the FEIS 1ncorporates recomnendat1on in Subsection 3.2.17.4. 

Comnent accepted and the FEIS incorporates reco111nendation in Subsectton 
3.3.17. 1.2. 

Comnent accepted and the FEIS incorporates recoomendation in Subsection 3.3.17.2. 
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Survey. See also thH ADF&C Reginnal Pabitat ManagemPnt 
Guide for the Southcentral Region, which is cited in the 
DEIS. 

ENVIRONMENTAL CONSEQUE?~C:ES OF THE PROPOSED ACTION AND 
ALTERNJ!.TIVES 

A. 

e. 

c. 

Socio1>concmics 

A key indus~ry emitted from the analysis yet: potPntially 
impacted by the develq:r.:e:nt of TAGS is tourism. The C>EIS 
shoulcl evalua~e the increasing impcrtance o!: tourism as an 
industry which uses the corridor and the communities along 
th~ Gorridor. Plus, TAGS construction may have a "mcderate" 
ratbez- than "minor" (as defined in thfl I'lf:!S) impact on 
tourism as a result of constr~ctjon in such places as 
Keystone Canyon • 

Increased use of th1; cur.:-idr;r: b!· th!!'- ll'ining irdustry has 
also not re< r. u.dd::e::i:>ed for potential irr:pact~ fror., Tl'.GS. 
Both these industries nrt ifuportant factors in Alaska's 
ecc rcr.-.~·. 

Land U~!!! 

Much of the discussion in this secticm relate£ tn tr.e ui.;e of 
pub!ic land. The use of private prop~rt~ d10ng the route as 
wrl1 a~ third-party intArPst uses on f~deral and state land 
wmrrants discussion. In order to roeke a m~&ningful 
evaluation of environme11tal const=·quE'nces that might result 
from the TAGS prcj£ct, baseline informaticn re~arding the 
total amount of disturbance in construction areas should be 
provided to the reviewer. StatP.ments regarding the 
rest::icticn rf acces2 and the resulting !~pact are not . 
accurate. Restriction cf accer.e to adjacent lands may have 
seve~e consequences and is a very icfcrtftrt corsideration 
when adjudicating o.nr land action. 

!ransp_sirt•1tiori 

This section :states that existing and planned imprc,verr·erts 
to the Alaska Railroad will t~sult in a secondary impact of 
incr~a~ea rail traffic which, especially durinq winter 

will result in "the associet&d moose kill." The 
moose kill by the Alaska PajJroad in its existing 

configuration in 1986 was over 200 moose. Expansion of the 
system is expected to increase moose mortality. BI.M shoulc 
expand this section by acknowV~dging the moose problem, 
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During construction we anticipate the following short-tenn impacts on tourism: 

Increased highway traffic; 

Increased air passenger activity; 

Shortage of hotel and other visitor acco11111odattons; 

0 Problems hiring and retaining tourism service employees due to the attraction 
of higher paying pipeline jobs. 

However, these impacts should be offset by the following: 

The airlines wi 11 likely add more flights; the airline terminal facilities 
built in recent years should be able to accommodate any foreseeable increase 
in demand. 

The year-round occupancy rates shoula be significantly higher. thus increasing 
bed tax revenues which are used primarily to support tourism promotion and 
development efforts. 

Today Prudhoe Bay, the TAPS pipeline, and Valdez Marine Tenninal are major 
tourist attract ions. 

Improvements in the transportation infrastructure wi 11 be of long-tenn benefit 
to the tourism industry. 

Increased state and local government revenues from the TAGS project can be 
used to advertise tourism and finance development projects. 

Although we agree that in specific areas such as during the two seasons of 
construction in Keystone Canyon, there would be "moderate" impacts to tourism, 
the FEIS must rate the impact for the entire project. When placed in that 
context, the impacts would be "minor." YPC plans to coordinate its construction 
schedule to reduce impacts to transportation and tourism. 

we agree that mining is an important use of public lands. The proposed TAGS 
alignment on federal lands is located principally within the 11 inner corridor" of 
a transporation and utility corridor created by Public Land Order 5150 in 1970. 
The "inner corridor," subject to existing valid mining claims, has since 1971 
remained closed to new locations under the federal min1ng laws. Access to 
existing mining claims wHhin the ".inner corridor" and to mineralized areas on 
adjacent state and ·federal areas are recognized as. an important factor 1n 
scheduling construction activities in or near mining areas. Reasonable access to 
adjacent public and private lands would be continued. we believe the proposed 
TAGS project would neither enhance nor supplement existing or anticipated mining 
opportunities. nor would it detract nor reduce existing or anticipated mining 
uses on nearby state and federal areas. 

Table 2.2.1-1 {Estimate of Disturbed Area for TAGS) at p. 2-2 of the DEIS 
presents such estimates for the complete TAGS project regard Jess of ownership. 
The FEIS has been strengthened by adding a conceptual footprint and mineral 
material requirement for a natural gas conditioning plant capable of providing to 
TAGS natural gas of a quality suitable for conversion to LNG. Base line. 
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detailed 1nfonnat1on requirements would be developed at the time design criteria 
are approved. Such detailed information would then be collected during the 
actual design phase of the proposed TAGS project. Chapter 4 (Mitigation) has 
been strengthened to reflect this process. The discussion of access in the FEIS 
has been strengthened to more clearly show the extent of anticipated access 
restrictions ta adjacent lands. TAGS will be a buried pipeline system. 
therefore, the types of access restrictions observed with the some 250 elevated 
sections of TAPS are not anticipated to occur with TAGS. Accordingly, we believe 
the DEIS, at p. 4-17 and 4-18, correctly assessed the effects of the proposed 
TAGS project on access to adjacent property. 

Moose kills associated with operation of the state owned Alaska Railroad take 
place in winter when heavy snows cause moose to use the c Jeared train tracks as 
travel routes within moose winter range. The majority of the moose-train 
incidents are concentrated along 70 miles of train track between Wasilla and 
Talkeetna. The Alaska Railroad and Alaska Oepartment of Fish and Game have been, 
and are continuing to. seek ways to reduce the number of moose k111ed by trains. 
Already investigated and found ineffecttve were sound em1tting devices placed on 
the trains. Current investigations are focusing on clearing the snow further 
away from the tracks so there is greater opportunity for the moose to move to the 
side. Also being studied is the effect of train speed, (C. Grauvogel. AOFG 
personnel communication l/26/88) • 
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addressing existiLg and potential future traffic volume that 
might result from TAGS construction-related activiti~s, 
listing present and expected future moose mortality rates, 
and providing mitigative options to avoid or reduce this 
mortality. 

Thore ar~ m~ry alternatives that could be eEplor•d to 
mi~igate road closures that have not been covered by the 
DEIC. Closures could be sch~duled for certain times of the 
day, alternate access may be provid.::d, or the clos-ures could 
be restricted to a liroitPd length. 

Noise 

The propr;sF.d location of Compressor Station No. 9 is not 
"outside the migration rm•t.e of ii. portion of the Nelcfi'Ina 
Carib0u nerd." The location is immediutely adjacent to a 
M~jor n~gratory-use and overwictE:::rin; area and within the 
nv•rall migratory path of a pnrtioL of the herd. B~cause cf 
the sic;n1ficm1t inc-=.::.'2:se in noise levels dt!ril"g C>E·P.l"<:tions 
!including 8 blowcc\:r"l whjch can elevatP. the ambient noise 
levels of frc~ J~ ~n~·s lo 45 dBA's up to 140 dBA's 
alternatives fer this station ne~d to L& Rrd 
discussud in this of the DEIS. 

As discussed in our ccrn~cr.t~ 0~ cowpressor station 
ccnstruc-t!cr. ~nd potential conflicts, Aly~ske Pipalinft 
Service Compan;r constructt-d a irechanically chilled "specic-1 
burial" segment of TAPS, appi:o::imatei:'y 9500 feet long, that 
e~tond~ tn within 1500 feet of the proposed 
Station 19 and is intended tc F~ss curibou. To extent 
thi.!t operational noise from the staticn operation would be 
c1etf'ct.ub::.c "to about: 5000 to 6000 feet," up tc 4500 feet of 
the TAPS caribou cros;:;ing ccultl l:;e re-ndered ineffective. We 
would characterize. such l0ng-tP.rm disturbance t.c c?rircu 

as mcrlcr.~te, not "minor" as stated in the 
rc!erencea pa?agraph-(Section ~.2.5.3, 4-24, DEIS). 

with the conclusions ir Section 
4.2.5. , r<-g£; 4-:::.i, DEIS). While we concur that the overall 
noise impacts of TAGS would be minor, moderate impact.s frcro
~0ir.e nre lik8ly at specific locations (especially at 
Compressor Station No. 9) along the 'l'AGS route as currently 
proposed. 

The proximity of Compressor Station 7 to the Saleha River 
and private property with regards to noise impact should 
also be discussed. Property own•rs may consider the impact 
"moderate" rather than "minor." 
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The operation of the Oa lton Highway from Livengood to Prudhoe Bay, since the 
comp let ion of the Trans-Alaska Pipe 1 ine, has shown that the route can safely be 
used by industry, government and the public. Further. the surface of the highway 
has been substantially upgraded. The geometric standards for the highway are 
adequate for safe operations by all users, even during the construction phase of 
a new pipeline. Public users would likely be discouraged from using the remote 
portions because construction traffic would cause many inconveniences, such as 
dust, lack of public facilities, delays and perhaps detours for road crossing 
construct ions in actua 1 work areas. 

The project sponsor could request the State to limit travel to industrial traffic 
only. but it should be understood that such a dec1sion would be for convenience 
and isn't n_ecessary for the safety of the travelling public. 

It should be noted that many areas along the Elliott and Richardson Highways were 
completely opened to all travellers during construction of the oi 1 pipeline and 
th~re were no ser1ous conflicts among user groups. 

The Alaska Legislature detennines whether to open all or portions of the Dalton 
Highway to public use. Since the recent planning efforts by the Bureau of Land 
Management and others feature the recreational potential of the corridor, the 
State will not further limit travel on the road or public access to corridor 
lands along the road unless there is a heretofore unforeseen problem with safety. 

Plans to mitigate road closures are very site and time specific. Although 
general guidelines would be developed to accommodate local concerns, plans would 
likely need to be developed on a case-by-case basis. Information on all the 
potential road closures is not available at present. Closures would be 
identified during the detailed design and planning phase, and coordinated with 
the local authorities and tourism operators to accommodate the peak period 
schedule requirements. 

See response to Comment 22-16. The EIS identifies that TAGS crosses the 
migration route of the Nelchina Herd and as stated 1n the DEIS, Compressor 
Station Number 9 and the Sourdough Campsite are located at Hogan Hil 1. 

The operational venting or blowdowns of the compressor station would be 
controlled to occur during non-critical migration periods so that the ambient 
noise levels during normal operations at the compressor station would not exceed 
ambient at 5,000 to 6,000 feet ·as identified in Subsection 4.2.5.3. For 
additional discussion of the Nelchina Caribou Herd also see responses to Co11ments 
22-16, 22-42, 22-54, 22-278 and 22-282; and for peregrine falcons, see 22-16, 
22-67, 22-255, 22-279, 22-285, 22-298 and 22-301. 

The FEIS at 4.2. 13.2. 1 has been revised to show that construction of Compressor 
Station 9 would cause a minor to moderate impact due to deflection of the 
Nelchina Caribou Herd during its annual migration to and from the winter range. 
The predicted effect of the TAGS project (Compressor Station 9, plus pipeline 
maintenance) activities during operation would be negligable to minor. Direct 
habitat loss from the TAGS project through the area used by the Nelchina Caribou 
Herd would be minor to negligable. (For additional discussion about the Nelchina 
Carbou Herd see responses to Comments 22-16, 22-41, 22-54, 22-278 and 22-282. 

we agree that on a site specific basis, noise levels could be considered 
moderate. In the Saleha River location of Compressor Station Number 7, 
compressor noise should not exceed ambient to any residence located beyond a 
distance of 6,000 to 7,000 feet except during periodic or emergency venting as 
discussed in Subsection 4.2.5.3. Noise may be audible at certan points along the 
river; however. wlth most people using motor driven boats to reach their 
property, any noise from the station which could reach the river would be masked. 



...... 
I _. 

U1 
O'I 

22-44[ 

22-45 

22-46 

COMMENT LETTER 22 
(Contd) 

.Julnc T:ileston - 14 - November 19, 1987 

E. Air Quality 

The open burnir.~ of slash, construction wood, and paper 
waste is listed as an emission source. Open burnin9 is 
subject to permit and may not be an option depending on 
local air quality conditions at a.r.l' given time. Criteria 
for op~n burning and restricti~ns shcu~d be included. The 
concentration shown for both NO~ ?nd SO may be too high 
relative to the new incrP~r.nt standard 6eing prcmulqated by 
the U.S. Environmental Protection Agency (USF.P},) tdue cut 
i!pproximately January 1988). The anticipated outputs may 
not be acceptable particularly i= a compr=ssor station is in 
proximity to other industrial sources, Alec, ccnsicerinq 
that North Slope oper~~crR have recently been encountering 
~our qas, the emissions f~r the ccwpressor stations and the 
Liquid Kalural Gas (LNG) facility could be higher than 
predicted. Based on the modt:-linq out:pnts for the LNG 
facility, it •ppears lik•ly that the ~O and SO. outputs 
could Le in violation of existirg c:r pr~p)Sti:d n~w increment 
stanC:arcs. New standards ar.c \·;hether er rct ereissions can 
be in compliance should be eltplained. / 

F. J,i<mie, f0Jic ape Fazardous ~!_(j_StP!" 

Table 4 .2. 7-l has no uan-.i.tive discussing the table content. 
The he.::i.einqs oppF.·,=,r t.o be n:ixed up and th.-.. fi:-i.al c(.JJ.umfl 
(AverRge Daily Wastewater O~rrtiti~s) (gallons) requires a 
di:wussion or how the figures WE:r€ d€ri,,erl. Further I there 
is flO n1=m:enc.::: to the volumes of cor.struc..:tion wasi:Ps ;rnd 
debris which will be genPrated by the project. Tables 
4.2.7-: and 4.2.7-3 (pages 4-31 and 4-32, DF.YS) list large 
volumes of materials to be stored in SS gallon drums, yet 
there is nc W.Pnticn of how drums will be tracked, stored, 
drained, clAaned, and disposed of (crushed, buried, 
backhauled, rel:yclcd utc.). The discussion on "-32 
refors t11 Table ii.:>. 7-l as a list of solid tc be 
generated at each cnr.-:p. However, the table is a of 
liquid wastes. Discussicn on how this project 
others with regards to waste gene;:-atio!1 is not compl~te. 
WastA gA~Pration, treatment, and disposal or ether 
environmental aspects of this; project deserve a much more 
thorough description and rigorous e~amination for 
rrnviromnental consequences. Offsite disposal of liquid 
W?nt-es from operational compre::;sor stations assumes that 
approved trPatment facilities are available within 
economical haul distances. It appears that several tanker 
loads of liquid wastes (depending upon tanker volume ar.d 
station population) would be generated at each cornpresFor 
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See responses to Conments 13-45, 13-46, and 13-47. 

See resp,onses to Coo111ents 25-4 and 25-6. It shou 1 d be noted that whether natura 1 
gas is 'sweet" or "sour." LNG pipeline quality gas. as outlined 1n Table 2.6-1 of 
the OElS, ts expected to remain sweet. 

Table 4.2.7-1 was corrected to reflect both wastewater and solid waste produced 
at construction camps. 

The volume of construction waste and debris could not be estimated at this time; 
however. since the magnitude of the TAGS project is less than that for TAPS, the 
volume of construction waste and debris would be less than that identified in 
C011111ent 22-23 and cited in Subsection 3.2.7. 

As stated in Subsection 4.2.7.4, and as would be required in a specific Hazardous 
Materials Plan, required for approval by the ULM, all hazardous materials and 
their containers must be properly stored, handled, consumed, and disposed of 1n 
accordance with applicable state or federal regulations. This would include the 
residue remaining in 55-gallon drums. 

Detailed procedures for the handling and disposal of hazardous waste would be 
prepared during the detailed design phase of project development. 
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station each week. We believe that the DEIS should 
reali~tically evaluate the feasibility of this approach by 
listing approved disposal facilities and discussing haul 
distances and frequencies, and expected mitigative costs and 
benefits. 

~ogic Environment 

The state has cor.cernc ever the scurces of mineral materials 
along the entire TAGS route. For example, there are limited 
source.s 0£ materials in the Copper VallP.:t segP:Pl"t 
(construction spread 5) • ThA Axploration for and 
development cf new ~~t•rial sources may havp a signi!icar.t 
impact on fish and wilCllife resources in this pipeline 
se~er.t. ,;e request that the FEIS describe thE; erpectAd 
impact. The DEIS states that this project facet will be 
addrestra ir Phase II (pagP 4-37, PEIS). should be noted 
that this issuA is a significa~t er• rrd require close 
coordination with the slu.te to "'''rdil/reduce adverse impacts 
to fish and wildlife popuiat!ons. 

H. !1-P.t_rr·r~!:.!.! 

We believe that pc.tential direct and cwnula.tin; il"racts tc 
~icho=ies resources have cot b~~n aatiquately explored in the 
f'JF:rs, in part because ii lnr<Je nur.-J:;t:.r of fish strearr:s and 
pott0-ntial fish streams were overlookP.d li;,Pc r..ur cor...r.1ents on 
Tatle 3.2.11-1, Enclol'lurf':). f('lr brevity, our comments on 
this topic arc incorporated into our discussicr. cf 
cumulative impacts on subsequent pages of this letter, 
Section M. "'• request that FILM address these impacts in the 
FEIS. 

StrP;.;r:1s arr. r.cr rtorreally blocked durinq str<:.;iri. cros::ings. 
Al T.t:lT.ath·~F include temporary di ver!"ion, fluming, pumping, 
or working in flowing wati:,r. Thif s:ecti<'n should be 
expcrce~ to indicate fish passage shall be maintained during 
stream activities unless otherwise authorized bu 
the State of fl•~partment of Fish and C:awf':. · 

Nonglacial streanu; ar;c: 1 rkPs rarely experient"!e hiqh 
turbidity or siltation as a result of natural cycles. 
Breakup data collected by ADF&G amply demonstratn relaTively 
low natural turbidity in undisturted systems (nonglacial) 
even at high discharges. Construction-related siltation is 
likely to far exceed natur~lly occurring levels cf suspended 
solids. We see little or no justification for the statement 
that "mast streams end J~kP~ ~nd the organisms therein 
adjust readily to scme level of silt and turbidity." 
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No spec1fic material sites in the Copper Valley segment of construction Spread 
Number 5 have yet been identified. The identification of specific sites to 
secure the 5.4 mi111on cubic yards of borrow material would be developed during 
the detai'1ed design phase. Locations of material sites would be based on 
consideration of environmental conditions. quality and quantity of material 
available, access. and haul distance. 

See response to Comment 22-26. 

Co11111ent accepted and the FEIS incorporates recommendation in Subsection 4.2.11.1. 

Stream systems without act1ve glaciers in the drainage basin can become turbid 
during high flow periods. Examples a long the route are the Sagavan irktok and the 
Dietrich Rivers. where silt can originate from bank erosion. This is 
particularly true in steep braided rivers because the flood runoff is so rapid. 
Some streams with low slopes and much storage of water. such as the Gulkana, do 
not have the large variation between nonnal flow and flood peaks. This type of 
stream has much less bank: erosion, and therefore, less turbidity. Turbidity 
during construction would be minimized by preventing runoff from entering the 
stream. Should construction-related siltation enter the stream. it will not be a 
chronic problem. but rather one of very short duration (2 to 3 days). See 
discussion of mitigation measures in Subsection 4.8. 
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Research conducted by ADF&\. and the Alaska Cooperative 
Fisheries Research Unit has shown striking biological, 
physical, and chemical differences between undisturbed 
streams and those receiving anthropogenic suspended solids. 
Ther.c p1,hlications are available from the Alaska Department 
of Fish and Game and the Alaska CoopPrative Fisheries 
Research Unit. 

This section shoulc be eYparded to indicate that, with 
site-specific ADF'G approval, properly designed and 
constructed bor1ow sites in or adjacent: to anadrcmous fish 
streams may provide additional rearir.9 habitat as mitigation 
f~r or.-site or off-site habitat losses. The state does not 
intend to permit construction of instraaro structures that 
significantly "irupe~e urrtr~ero migration" of fish or result 
in significant "reductinn of rearing habitat" for anadrcmous 
fish. 

T~is Eecticn should also include a dircu~sjc.r. on how BLM 
irtPcc1E to req11ire development cf a mining plsn pursu~nt to 
their grant of ROW. The plan would accn:ss material 
sources, qu~ntiti~s ~o be mined at each sitP, ~rportunjties 
for multiple use of l~~ mFt•ri~l sources, futurP site 
expansjnp, rnJt.igat.ic11 uf. the envircnro.ental iropactf: of 
development, erosh:.:n control, water-quality cuntrcl, 
techniques for cewatering of pits, and restoratic-n 
procedure::;, and wi!.1 hP u~ec1 tc ccntrol site developr;;ent in 
a £ound environmental manner. 

!n addition, the potential thermal impacts of the frost bulb 
created b)' the burieo, chilled gas line are crly addressed 
in terms of th~ mitigati0r t~ prevent or reduce the effects 
of icing. What \&'c,tf'>r guality impacts could be expected in 
the winter wht->:::-e the line pa:callels rivers and strc-C:.IT'F? 
Po:>sible volume reductior.s c.r.d scbsequi::nt thermal effects 
could ch~rce water quantity and/or quality to the extent 
that over-vintering habitat coulc hP sr:wirely disrupted. 

·Even thcugh some impacts ma:; be ablP to be mitigated through 
insul~tf r~ ~nd deep burial of the pipe, during the three 
year p~riod after plucem~nt, and befcre the line is 
activated, could frost heave potentially negate prev~nLive 
measures tak~n during construction? BLM should provide a 
thorough ar.elysii:: of these impacts in the FEIS. 

Wildlife 

In addition to impacts expected frow operation of Compressor 
Station No. 9 at its currently proposed location, colocation 
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Co11111ent accepted and the FEIS incorporates reco11111endation 1n the expanded 
mitigation Subsection 4.7. 

General information on mineral material required for each construction spread for 
the proposed TAGS project is shown in the OfIS in Table 2.3.2-1 at p. 2-20. The 
detailed information required to approve mineral material site location, 
quantities to be mined at each site, opportunities for multiple-use. future site 
expansion and related data wlll be developed during the design criteria phase. 
Requirements for comprehensive plans and programs (including schedules) for 
material exploration and extraction have been added to the FEIS, Chapter 4.8 
(Mitigation). 

See response to Comment 27-8. 

The concern expressed regarding "displacement of caribou from winter ranges" is 
grossly overstated; the area affected is very small in relation to the herd's 
overall winter range and the effect is thus negligible to minor during 
operation. Significant range displacement would occur only if migratory 
movements across the TAGS-TAPS-Richardson Highway corridor ceased or were 
curtailed significantly. Nelchina Herd caribou have crossed the highway tor 
decades and have crossed the TAPS corridor since its construction; there 1s no 
reason to think they would refuse to cross the TAGS corridor, especially in view 
of the fact that the entire line would be buried. The primary TAGS impact will 
be deflections of migratory movements on a localized basis. This impact will be 
minor to moderate during construction, depending on location of facilities and 
activity scheduling; minor near Compressor Station 9 during operation; and 
negligible away from the compressor station during operation. Carruthers et al. 
( 1984: 1) stated that ••over 80 percent of the Ne kh'ina caribou herd crossed TAPS 
each fall and spring in 1981 to 1983, based on an estimate by Ken Pitcher of 
ADF&G." Of tne sample of 7,905 caribou they documented to have crossed TAPS 
during tneir study, 71 percent did so in areas away from special crossing 
structures (refrigerated burials, sag bends, elevated big-game crossings. but not 
including sect ions buried for geotechnica I reasons). 

We agree that it is worthwhile to consider the combined effects of the two 
facilities being located in the Hogan Hill area. Tne primary impact of locating 
the two facilities together would be an increased amount of human activ1ty. 
traffic. and construction noise in a relatively small area. This locaton, near 
the TAPS refrigerated-burial crossings would likely decrease use of those 
crossings during spring and fall migrations. In such an event. caribou that were 
deflected from the buried crossings would most likely parallel the route until 
they reached a less disturbed area in which to cross. The results of the study 
by Carruthers et al. (1984) indicate that the above-ground portions of TAPS do 
not pose a barrier to the Nelcnina Herd. Ttierefore, the State's concern that 
deflection of caribou from the buried crossings to above-ground portions of pipe 
"wi 11 adversely affect" caribou migration and result in "restrict ion of migratory 
movements" is overstated. At most, deflections wi 11 result in shifts in the 
locations at wnich caribou cross TAPS, not in failure to cross TAPS. Similarly. 
as long as TAGS construction activities are scheduled to leave some stretches of 
the proposed route undisturoed at any given time in the general area of Hogan 
Hll l during known migratlon periods, then additional deflections of caribou at 
the TAGS corridor would not result in major disruptions of migratory movements. 
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of a construction camp with its atter.e.~nt activity level 
will adversely affect migration of the Nelchina Caribou 
Herd. As diEcussed in our comments on compressor stations, 
deflection of mi9ratin9 caribou southward from Hogan Hill 
would reduce the effectiveness of the TAPS refrigerated 
caribou cro£$ina that extends to within 1500 feet of 
Compressor Station ~c. o. If camp-induced disturbance 
ext~nded for several miles, caribou cculd be deflected into 
the c>l:O\'c-·ground portion of TAl?S resulting in restriction of 
~igratory movemP.nts. We also note that location of a 
construction camp in this area will concentrate traffic on 
the Richardson Hiqhway which iray produce cumulat:l.ve effects 
on wildlife above those individually associated with TAPS, 
the pipeline right-of-way, the construction carrp, ar.d the 
ccnpre~8or station. We do not believe that P.ither of the 
l~tter two facilities should be located as proposed but feel 
that the construction camp poses a greater thrPe.t to caribou 
movement in th!'! short tfTI"'. \'7P. recuest that the FEIS 
include .:ir. e.r·i'J.:•n:.s of impacts expected from coloc.nting 
Compressor Sta~ion l9 ancl Sourdough Creek Cons· ... ruc.o:.:.r::n Crll'lp 
at Hogan Hill including interactions with TAPS mitigation, 
cum~lative effects, and displaceree~t of caribou frc~ winter 
i:-anges. 

Mcur.tciir.-top corrarunication sites should be 
evaluated with regard to any on :.hE:!t-!p and goats. 
Al:>u, this section should be expanded tc Pvaluate the 
~CF~~b~lity of disruption of sheep and/or goat ~ovemP.nts to 
mh~eral licks and seasor.al rar:.ges across the TAGS route. We 
note that the proposed TAGS route passes near or intersects 
a sheep mineral lie~ at" J.'ilepcst 145. If construction 
occurs and disrupt• ~nve~cnts during traditional movement 
periods, then animals could be preventt':u f~CI!'. reacting 
im~ortdnt seasonal range or mi~eral licks. Cnnstructicn 
;,ct!Y:i.t".ies nE>c>r recognized travel routes could be scheduled 
to mi1umizc dfaruptions of movements anc'! such mitigation 
should be discussed in the DE!S. 

J. §.!l_!J~jstence 

The potential direct and indirect effects of the TAGS 
prcject on subsistence uses are clearly delineated in this 
section. However, we do not agree with the statement 

that the duration of impacts will not exc~ed two 
years. fact, recovery of ar.y affected fish or wildlife 
populat;_on(s) could take several years, while the 
infrastructure r~maininq after TAGS construction could have 
long-term term effectz on species movement patterns. ~e 
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The primary impact of locating the compressor station and construction camp 
together would be a concentration of traffic, as noted in the State's corrment. 
Increased traffic will be an unavoidab 1 e effect anywhere dur1ng construct ion. and 
the potential for wildlife mortality from collisions with vehicles will increase 
correspondingly, as wi 11 the potential for localized deflections of caribou 
movements across the Richardson Highway. However. there may be no advantage to 
separating the two facilities and locating them in different areas because the 
amount of highway traffic actually could increase as personnel moved between the 
two sites; the length of highway experiencing these increased traffic levels 
would also increase if the facilities were separated. To mitigate traffic 
impacts. consolidation of the two facilities may be preferable. 

It is further noted that between 1972 and 1988 the Nelchina herd has increased 
from 8,000 to 30,000 animals. The Alaska Game Board has raised the 1988-89 
allowable sport and subsistence harvests from that herd by 40 percent. The 40 
percent increase was reported to be opposed by ADf&G biologists because it was 
not large enough and there is concern the Nelchina herd was growing too fast (The 
Anchorage -Times, 3/20/88 pp. B-1 and 6-5). For additional discussion of the 
"elchina Caribou Herd, see responses to Conments 22-16, 22-41. 22-42, 22-278 and 
22-282. 

The proposed option for the TAGS project is to use existing communications 
facllities already existing along the entire corridor. ShOuld existing 
facilities not be available for use by TAGS, Figure 2.6-1 provides a typical 
diagram for a communications site. No sites have been selected for such 
facilities. Sites selected for such facilities would receive specific 
engineering and environmental review which would evaluate any effects to sheep 
and goats. The option of using a fiber optics communication system also is being 
considered. The extent, if any, that line-of-sight colMlunication requirements 
might be reduced is unknown. For the purposes of this FEIS, it is assumed a 
worst-case analysis approach would require continued use of mountain/ridge top 
communication sites. 

Locations where specific environmental restrictions may be required would be 
identified early in the planning process so that design and scheduling could be 
coordinated to comply with specified restrictions. 

Special attention has been 91ven by BLM, USACE and YPC to avoiding undue and 
unnecessary effects to fish and wildlife habitats and populations associated with 
the TAGS project. These range from avoidance, to constructon scheduling, to 
special construction/engineering features (see Subsection 4.8 and Tables 4.8-1 
and 4.8-2). 

Evaluations and discussions in the FEIS have concluded that most impacts to local 
and regional fish populations could be prevented or avoided. There is no 
indication that anadronomous fish populations would be significantly reduced. 
Mitigation measures such as restricting access where ~ access is developed for 
TAGS would further reduce pressure on fish. Setting of bag and size and length 
of season for sport or conmercial fish harvests, if deemed necessary by the 
appropriate stab entities, would also present any widespread or Jong-term effect 
of subsistence use of fish resources (see 4.2.ll, 4.2.17, 4.7.11 and 4.17 for 
additional information). 

Similar conclusions were reached for wildlife habitats and populations associated 
with the TAGS project (see 4.2.13, 4.2.17. 4.7.13 and 4.7.17 for additional 
information). 

It should be further noted that the impacts on subsistence uses and subsistence 
resources contained in this FEIS has been evaluated on a "worst case" bas1s; 
with the main factor being the influx of construction workers that would also 
qualify as a local resident for subsistence purposes (see response to Comment 
PH7-2). 
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requeFt that BLM state why impacts will only last two years 
and why infrastructure effects are discounted. 

We believe it is important not to view potential TAGS 
subsistence impacts in isolation of other potential or 
actual develcprnent activities. The cumulativE: effects on 
subsis~ence of pipelines, r~ade, oil and gas explornt!cn ard 
dE::velopment and related activities, are potentially very 
sig:lificant to the North Slope and other corridor 
cormnunities. These cumulat!\'e e::fects should be explcred by 
the Bth in the FEIS. 

In addition, we belie•.1e- the potential is great for impacts 
on subsistence to t>Y.tf:nd well beyond the TAGS corridor. 
This issue has net been discussed in the DEIS, but we have 
seen evidence of its occurrence. For example, the Yukon 
River Br!dqP. are-a already attracts a large and possibly 
9rcwing number of non-local rPEidcnts who hunt and fish i~ 
an arta impcrta&t to local r~sidentn. T~e ~•ul Poad thus 
fac~litat~d acc~ss to the Yukcn Fiver, from which even more 
c>.reas can be reached. Inc=cased competition in the TAGS 
Corridor area related to expanding use ~f tre D~ll River 
fishery by non-l~cal rAc!~Prta ha~ already occurrPd froa 
increased acceRR fnc~~!ta~~d by the Haul Road. This is also 
a major concern to Stevens Village residents (s~e article in 
Fairbanks Daily News-Miner, 6-23-87). The TAGS project 
could e~acerbate this situation or contribute tcward its 
replication in other areas. 

Any restrictions i~posed on public use of areas in or near 
the corridor during or after construction, whatever their · 
purpos~, mu£t be vi~wed as potential rP.strictions on 
subsistence uses. W~eth~r or not local pipeline workers 
q11Hli!iad !or sub£istence uses or sought tc ecta~lish rural 
residence only partially adciu .. f:.se::; tht" r•~nl issue. We 
rer,u@i::t that EH.lo' address usP. r~strict:.ions in their analysis 
ot suLsistencP issues, as they are affected by TAGS, in 
9reater detail. 

Communitif,c Ii.kl" GlE>nnallen may be susceptible to 
substantial populati0r. gr.m:>;.h if they emerge as service:: and 
supply centers for the TAGS project. This could result in 
the Boards of Fisheries and Game re-evaluating the 
coinr::unity's rural status. Loss of this designation likely 
would have more far-reaching impacts than would the 
long-term gains to the community of TAGS-related growth. We 
view this as a significant long-term impact on residents who 
have a demonstrated long-term reliance on fish and wildlife 
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RESPONSE 

The cumulative impacts associated with the project are discussed in Subsection 
4.7.17. See Co!llllents to 9.1. 9.6, PH5-4 and PH5-5. 

Corr1nent accepted and the HIS incorporated recommendation in Subsections 4.2.17.3 
and 4.2.17.4. During construction of the TAPS project. regulations providing the 
ADFG with the ability to curtail sport harvests in favor of subsistence harvests 
by eligible rural residents did not exist. The Department now has that abi llty, 
as an alternative to closing the corridor to all harvest of fish and wildlife. 

Comment accepted and the HIS incorporates the recommendation in Subsection 
4.2.17.7. Under certain conditions TAGS construction workers would qualify for 
subsistence as a "rural resident'' in places like Glenallen. The effect of 
long-term growth in A lask.a is more 1 ike ly to be concentrated in communities such 
as Fairbanks, Anchorage and Valdez and less likely for smaller communities such 
as Wiseman, Livengood, and G1enallen. 
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resources in their econoroy. An an<'llysis of socioeconomic 
impacts from loss of rural status should be included in the 
FEIS. 

Anilca 810 Evaluation (Appendix L) 

ne!errin9 back to Appendix L, we wish to comment briefly on 
the JI.NII.CA 810 Evaluation. Our col!'.r.ents that follcw are 
directed at technical corrections or improver::r.;nts to the 810 
Evaluation. 

We request that P.U.f incorporate these i:;.oints into the FEIS. 
Table 2 should include a do~b!~ asterisk after North Pole 
and Delta Junction, since they were also dPtt>rmined not to 
ht> rural conununi ties by the Joint Boc.ros. In Section 2. 2. 2 
fpage L-8, Appendix L), we believe that Mi~tc probably uses 
the TAGS corridor ~rea as much as do some of th~ other 
listed communities. The lizt.ino of subsistence r~sm1rces 
utilized on pac;f' .::---"' fHith our· recommended addition:./ i::; 
more comprehm:sive than thos.c presented in the o::.o 
Evaluation. Secti011 ::! • 2. 4 (pngF.! L-9, Appendix I.) , i;ronld 
note that a vintPr subsistence cariboQ ~m~ing sea•~n aoes 
P~ict in the Co~per River area. 

While we agree with the thre•: project iwpacts listt;!d in 
Se.ction 2.3 {pages L-10 to L-12, AppP.n~iY L), t<hich c.:an 
af!ect subsistence resaurceF, v• telieve another type n~ 
impact merits diE=rucsion--particularly for the c.a.,,r,nallen 
area. We an· ref1;;:rring to the rural designa~.ic;,1, at:~i;;-:red to 
Glennallt:?n and other Copper River 8asin communities hy the 
Joint ~oerds, after considerable discussion and debate. As 
w~ have pointed out, the potential t.h2t thi::: economy of 
~l~nnallen could change markedlr ~vring TAGS constructjop is 
high, and coulc nn:It in rt:classification of the ccrrll'.ti.nitl' 
as a nor:-rural place. Eccr.cn,ic change in the cor:.r.i.:r.ity 
prompting such a desiq11ai:.icn b:r the Joint Boards would not 
ni:oces::a?:!ly hene>fit all segments of the colllmunity, but the 
non-rural status would have a ma~o.r. ir::p;:;ct on hunting and 
fishing patte.rns in the comn:ur.it~:. l>!P hFlieve this topic 
werr~PtG further consideraticn because of it£ pot~ntial 
far-reaching effects on tht:: Glennallen community and 
economy. 

In Section 3.1, whether or not significant restrictions to 
subsistenc~ usce woul<l occur in the North Slopi:> Eorough, we 
must point out that littlp information has been presented 
which adequately de$rribes the relationship of lands in and 
near the TAGS Corridor to other areas used for £U~~istence 

22-60 
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RESPONSE 

Comnents accepted and the FEIS incorporates recol1¥llendations in Appendix L. Table 
2, and in Subsections 2.2.2, and 2.2.4. Associated recomnendations have been 
incorporated in Subsections 3.2.17.3 and 3.2. 17.5. 

See response to Co11111ent 22-60. 

Corm1ent accepted and the FEIS incorporates recO!llllendation in Subsection 3.2.17.2. 
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purposes by North Slope communities. Access restrictions, 
for example, could limit the ability of Nuiqsut hunters to 
use areas seasonally important located east of the TAGS 
Corridor. 

As has been not~d previously, net all Nenana Ccrridor ccw~u
nities listed in Section 3.2 have rural s~atus for purposes 
of the stat~ subsistence law. Further attention may be 
gix~m to the status of some communi H.et: c::.t a spring 1988 
Joint BCG~ds meeting. 

We appreciat~ the attention given in this docl-:.ment to 
subsistence uses by rur~J cc~rnunities loca~ed in and near 
the propo::;ea TAGS Corridor. We also believ~ that additional 
att~ntir.~ must be given to subsistence use in these 
cotrJ!'unities in ordA:r to adec;uat.ely evaluate they might 
be aftectea by construction and operation of a nPw pjpPline. 
This wi::.::. f .. c:.::.:.ti:t.P the EI:-f ar.d st::ete eff0r";n "".o dtff~lop 
the .:>.ppropriate rnitigativE ll'f'r:r;ures. Ut:! apj,>reciate the DEI~ 
~ckLow1edg1ns that this ~roj"cL will result ir significant 
restrictions to subsistence uses in sc-mt: ore-as. However, 
the DEIS has not presen~ed evidence ttat would lead us tn 
conclude thlL pctentjal negative effects will ta only er 
shcrt-term natu:e or that thev will be offset bv the 
injecti~n nf p!pelinu-related-cash and jcbs int~ the 
community economy. '£he FE:s must exan.ine the potiential 
negative effects i1: thi:.:: li<;ht and state that if iwpcct:. <.re 
not of a shc::'::-f.:Prtn J'l?.ture, what long-terrn impar.ts are 
expected. 

Areas of 5p8t:ial CcncPrn Jll0na TJl.C.::S Alianme:->t 

Tl1t- state believes that the 't\.JO pr<;pos~n rrossings of the 
L!tt!~ TonFina pjver arP very sPr&!tive ~u~ to impcrtant 
fisherieo and recreational values ard reccire discussion in 
this section (pag~~ 4-51 to 4-~2, [FIS).· Alternative 
p] acemf:nt of Compressor Station No. 10 and pip'!!ine 
realignment could eliminate these crossir.gs. 

The state ~urther believes that the Capynn Slough alignment 
is unacceptable base<l on the &rr~'s irnportance for fish 
producti0n. Tt~ ir.tpacts of this alignment requires further 
discussion in the FEIS. 

The state supports BLM and USACF. i.mplementation of peregrine 
falcon mitigative measures described in Appendix H of the 
DEIS. WP. ar'=! concer11ed, however, with the lack of 
correspo~dence between Appendix P ~n~ th~ 

22-63 

22-64 

22-65 

22-66 

22-67 

RESPONSE 

Comment accepted and the FEIS incorporates recommendation 1n Subsection 3.3.17.1. 

Comment accepted and the fEIS incorporates recomnendation in Subsections 4.2.17.5 
and 4.2.17.7. 

See response to Comment 22-16 and Appendix P. 

See response to Comment 22" 15, 22-16, and Appendix P. 

The FEIS has been revised so it conforms to the information contained in the OEIS 
at Appendix H (Biological Assessment tor Endangered Species, p, H-1 through 
H-21.) Subsection 4.2.14.2 also has been strengthened to more clearly reflect 
concerns and mitigation measures intended to prevent long-term or cumulative 
negative effects on peregrine falcons. For additional discussion of peregrine 
falcons see responses to Comment 22-279. 
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threatened/endangered species dis~ussicns in the body of the 
DEIS. As pointed out in our ccr.~ents in the enclosure, 
ambiguities are present in the language of the mitigative 
measures and in the specific measures applicable to TAGS 
activities at Sagwo11 Bluffs. Clarification of these pnints, 
corr~ction cf several apparent oversights, explicit 
identification of all arr-r.s along the proposed TAGS rcute 
that are inconsistent with the mitigative rneasurEs, and a 
clear statement of BLM. and USACE intended actions. For 
example, reroutes at these sites are necessary to integrate 
App@ndi:c H to the DEIS. 

Cumulative Impacts 

The orientation of the cumulative impacts section e~uates 
the presence of previous disturbance (e.g. the Utility 
Corridor) with minimal effects of furtlrnr of 
disturbance (i.e., disturbance of p~isti~e areas is more 
siqrificant than an ir.cremer.t cf disturbance in a previously 

area). Pctcni:i.al direct and cumulzotivp ir.:pt:.cts to 
resources a~d short-term habitat losses will occur 

even with the best desigred ~nd lccata<l stream crossings. 
habitat losses and c..:un.ulati•:e il:npacts on aciuatic 

or.cur when elevated concentrations cf suspended 
solids and resulting dC>wr.stream sedimer.taticn are induced :ty 
river crossings. Long-term habitat losses are ~lsc 
associated with structures and ch~n~eli~ution. The 
latter losses are important in terms of 
cumulativt; impacts on streams crosst:d or pct<,rtiall:v crossed 
by highways, the TAPS, the ANGTS, and the prcpc•SPd TP.GS. On 
small systems, many of which were not identified in the 
DEIS, the cumula~ive length of disturbeo or ccnstricted 
channel may reprasunt a prcr~rtionately greater habitat loss: 
than on larger systr~e. Multiple drainage structures may 
impede fish migrc.tion, an important cumulati•re effect. 
As previously noted, water withdrawal from fish-bearing 
wnters is a cumulative impact that must be discussed. 
Another cumulative impact· is the lc.s:s of fisheries .habitat, 
including spawning beds, by mult:!p~.e river crossings (e.g., 
two T.llP~ ?n<l two proposed TAGS crossings of the Littlf! 
Tonsina Rivert. An analysis of cumulative impacts must b~ 
oriented toward identifying thosP. increments of disturhRnce 
that arc cxpPcted to significantly affect previously 
stressed environments. We believe that the cumulative 
impacts of noise and other construction disturbarce (e.g., 
traffic, clearing) on the Nelchina Caribou Herd, 
particularly with regard to migratory movements and use of 
winter range in the vicinity of Hogan Hill, requir~s more 

22-68 

RESPONSE 

Comment accepted and the FEIS incorporates reco11111endations into Subsect1on 4.7. 
We recognize that the DEIS generally equates cumu1ative impacts with incremental 
disturbance to areas already disturbed by the presence of the Utility Corridor • 
We also recognize the difficulties inherent in attempting to identify those 
increments of disturbance that would be expected to significantly affect 
previously stressed environments. Fisheries experts have made strides toward 
identifying threshhold criteria for significant impacts that permit the design of 
mitigation measures to protect fisheries and fish habitat. Often however. our 
lack of understanding of these impacts results in mitigation through the 
avoidance of construction activities during key times of the year, such a 
spawning times, since we do not often know significant threshhold criteria with a 
certainty sufficient to ensure resources protection through anyth1ng but 
avoidance. We have therefore modified the fisheries and wi ldl lfe cumulative 
impacts sections to include the additional concerns raised in this comment, but 
we defer specific impact quantification to future, site-specific studies on a 
stream-by-stream basis, and we recognize that specific mitigation measures would 
utllmiately be formulated and required before project construction could 
proceed. In many instances experiences gained through the actual construction 
and operation of TAPS over the past ten years provide a very reliable guide as to 
best mitigation practices. for discussion of the Nelchina Caribou Herd, see 
response to Conments 22-16, 22-41, 22-41, 22-54, 22-278 and 22-282. 
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detailed discc•sion. Hith TAGS construction, thre~ 
parallel, potential impedances to migration will lie 
perpendicular to the generalized migratory path: the TAPS 
above-grour.d pipe with buried, refrigerated caribou 
crossings at Hogan Hill and Sourdough, the Richardscn 
ffiCJh\1ay, aud the TAGS ROW. Compressor Station No. 9 and 
th!'! colocated Sourdcugh C.::eek const::•1ction camp would 
sigr.ificantly add to this disturbance. 

The DEIS has not c:-it; C<'ll;• e:-:ar.:ined the cumulative impacts 
of the proposed TAGS as to whether they sirnpl~1 add to 
impacts already experi~r.ced from TAPS, highways, and the 
proposed Jl.NGTS, or if they act synergistically. If 
increased negative impacts ?.re e~pect?.d from TAGS, can they 
be rr.itigatec ar.a hew? If no additional iopacts are 
expected, the FEIS should state this and explain why. 

~. H~~~q~ti0r Peasures 

Thi~ section does not iddnti!y sprcjfic mitigation 
plan/wPasures to address environmental consequences of the 
proposed project and alt~rnatives. The mitigation Mffort£ 
identified in this sectJ.c:m u::-(~ largely predicated on federr.l 
regu'.!.ctc·ry "'t:;ercy permit requirements. \·!ill EU; require the 
developrner.t of a formal mitiqatior. plen which identifies the 
total area and types cf hQti~~t jwpccted and which defines 
specific mitigcitive actions for any unavoidable impacts? 

Pipeline aligr.~Gnt, facility siting, design criteria, 
operational plans and procedures, and quality 
assurance/qualit~· c~rtrol are at least as iwp~rtant as 
construction timino/ in ~itiqction of environmental impacts. 
B~M should clarify this in the FEIS. 

It should not be implied thRt nmitigation measuree proposed 
by YPC" ar~ the on!y focus for monitoring. Monitoring 
primarily includes assura~ce that governmentally 
designs, plans, and procedures submitted pursuant the 
federal Grant of ROW, the State RCW L~ase, and agency permit 
application requirements are adhered to by YPC and includes 
enforcement of the terms and conditions of the referenced 
Grant, Lease, and permits. 

The remaining comments in this letter are organized by section in 
the enclosure. These issues are specific comments and examples 
of our larger concerns discussed in this overview. 

On behalf of the State of Alaska, thenk you for the opportunit~ 
to review this drC"ft Environmental Impact Statement for the 

22-69 

RESPONSE 

Comment accepted and the fEIS incorporates recommendations in Subsection 4.8 
which has been irodlfied to include Subsection 2.8 of the OEIS and additional 
mitigation measures. 
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Trans-Alaska Gas System Project. If we can be of aesistance 
in clarifying these comments, please contact this • The 
state looks forward to reviewin9 the final Environmental Impact 
Statement. 

Enclosure 

Sincerely, 

Ecb Grogan 
OirP-ctcr 

~,495~ 
bv Elizabeth A. Beuson 
Project Review Coordinator 

cc: Commissioner Bradv, Dt-~P., Juneau 
Ccwmissionf!r Collinsworth, DF&G, Juneau 
Commissioner Kelso, DEC, Juneau 
JPrry Droasia, DNR, Fairbanks 
Paul Bateman, DEC, Fairbanks 
Al Ott, DF&G, Fairbank~ 
Rod Swope, c=f!cP of the Governor, Juneau 

RESPONSE 
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Fig. 1.9.3-1 -

1.9.4 1 

~ 

2 

34-37 

4 

EtC.DSURE 
TJ!.GS DEIS 

O:mnents 

'lbe proposed '17.GS aligmient is proximate to 
TAPS, the federally authorized ANG'I'S 
right-of-way, the existing State highway 
system, the Haines-Fairbanks military 
pipeline right-of-way, and major GVEA and 
CVEA transmission line rights-of-ways 
within tt-.e 796.5 mile transporta
tion-utility corridor. 

Clarify what is meant by the term "entire 
authorized 1\NGl'S". It shoold be noted that 
no state R/W Lease has been issued for 
J.NG'I'S. 

Clarify the statement regarding additional 
land to be transferred. Some of the land 
is National Forest and has already been 
transferred to State a.mership. 

"project:s right-of-way ••• n 

A significant portion of this 21-mile 
distance lies in the Lc:Jiwe River floodplain 
and not on bedrock slopes. This marits 
mention based on expected impacts to 
anadrcmous fisheries, particularly in the 
vicinity of canyon Sl0U9h. 

GVEA and CVEA powerlines and Haines 
Pipeline shculd be mentioned. 

'l'his paragraph does not explain what the 
referenced meroorandum of understanding 
between the OFI and the BLM has to do with 
the subject of this section, pipeline 
canpatibility. 

"detail ('l'OJ for the l\NGTS ••• " 

Heading for Southeast Alaska is missing. 

It should be clarified here who specifical
ly conducted (and/or concurred with) the 
evaluation of alternative ING plant/marine 
terminal sites within Cook Inlet and Prince 
William Sound regions. 
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RESPONSE 

Col!Vllent accepted and the FEIS incorporates recomendation in Subsection 5.5.7.1. 

The "entire authorized ANGTS" means the 745 mile pipeline project authorized by 
the Federal government from Prudhoe Bay, Alaska to Alaska/Yukon Terr1tories 
border, of which 550 miles, to Delta Junction, would be adjacent to the proposed 
TAGS alignment. The authorized ANGTS, as discussed in the FEIS, is the federally 
authorized project. ANGTS has applied for a state right-of-way lease shortly 
after receiving its Federal authorization. Although it was not specifically 
stated in the DEIS, it should be noted that no state right-of-way lease has been 
issued to ANGTS. A statement to that effect is incorporated into Subsection 
5.5.7.1.2. 

The proposed TAGS construction site at Anderson Say has already been transferred 
to State ownership. However, a portion of the buffer zone remains under U.S. 
Forest Service management and may or may not be transferred to State ownership 
prior to construction. Should any portion of the pipeline route or the Anderson 
Bay facility remain in the control of the U.S. Forest Services, this Federal 
environmental document wi 11 satisfy their NEPA responsibilities. 

Editorial correction incorporated. 

Comment acceptea and the HIS incorporates recommendation in Subsection 1.3. l. 

These additional utilities have been added to Subsect1on 1.4 

An issue of some concern to the Northwest Alaskan Pipeline Company relates to how 
the Federal Inspector and the SLM would interact where ooth ANGTS and TAGS are in 
close proximity. This relationship is discussed in the DEIS in Table 1.11-1 
{Authorizing Agencies. p. l-19) and at other appropriate places in the OEIS, such 
as Appendix B {Preliminary Compatibilty Determination), p. B-8 and 8-9 wherein 
the Federal Inspector discusses his role in the proposed TAGS project. This 
discussion of ANGTS is expanded in the HIS to more accurately portray the 
existing status of federal and state decision processes in response to Co11111ents 
12-32, 22-3, 22-4, 22-5, 22-7, 22-9 and 22-71. The overall sul!Vllary approach used 
in the DEIS at Subsect1on 1.5 {Availability of ANGTS or TAPS federal 
Rights-of-Way for Co-Use by TAGS) is similar to that used at Subsection 4.2.19 of 
the DElS (Areas of Special Concern Along the TAGS Alignment). 

Editorial correction incorporated. 

Colllllent accepted and the fEIS 1ncorporates recolllllendat ion in figure l. 9.3-1. 

Comment accepted and the FEIS incorporates recommendation in Subsection l.9.4. 
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Table 1.11-1 :MB/rx;c 

Table 1.11-1 ADF&G 

Table 1.11-1 ADEC 

~ 

28-29 

3 

19 

10 

4-6 

2 

12-13 

Ccmrent 

"Other Prince William(S) Sound and C.ook 
Inlet sites were ['10 BE) inferior ••• " 

•eape St.;!richkof ••• " 

"and ~ eliminated ••• " 

"resulting .ill impacts ••• " 

The specific "state recreation areas" 
involved shoold be identified and the U.S. 
Coast Guard's use of such areas should be 
explained. 

"(ANY] the BU-I ••• " 

"at .!!. mininun ••• • 

Ur.der '=he terms of the dra:t Administrative 
Order :or state oversight of ~..GS, rx;c will 
be making consistency determinations during 
Staqe III of the project (e.g., coastal 
dredge and fill activities not qualifying 
for abbreviated reviews nnder the TPP) • 

We have biO additional ADF&G actions and 
assor.iated "Project Features" for inclusion 
in the table as follows: 

NATURE OF FCI'IOO 

Fish and Wildlife 
C.oordination Act 
Reviews 

Special Area 
Permits 

PROJEX:T FEATURES 

Placement of Fill 
In Waters of the 
United States (Phase 
II, III, IV) 

Activities in State 
Refuges, Sanctuaries 
and Critical Habi
tats (Phase III, IV) 

'lbe following should be included as 
required authorizations fran ADEC: 

NATURE OF ACTIOO PROJEX:T FEATURES 

Short-term Variances Pipe burial at River 
Crossings: Fill 
Placement in 
Anderson Bav (Phase 
III) 

- 2 -
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Editorial correction incorporated. 

Editorial correction incorporated. 

Editorial correction incorporated. 

Editorial correction incorporated. 

As identified in Subsection 3.2.15.1, only one such area. Blueberry Lake State 
Recreation Site near Thompson Pass would be impacted by the proposed TAGS. The 
Federal DOT 4{f) requirements relate to designated state park areas. (See 
responses to Corrments l-1 and l-2). 

Editorial corrections incorported. 

Colllllents accepted and Table 1.11-1 incorporates recommendation for OGC's action 
during Phase III. 

Additional ADF&G actions have been incorporated into Table 1.11-1. 

Additional ADEC actions have been incorporated into Table l.11-1. 
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22-88 
(Contd) 

22-89 

COMMENT LETTER 22 
(Contd) 

~ Para. Line 

Table 1.11-1 AOOR 

Cament 

Certificate of 
Reasor.able Assurance 
(Water Quality) 

Oil & Hazardcus 
Substances Pollution 
Control (Peirnl.t) 

Pesticide Control 
Licens§ 

F<Xld Service (Plan 
Review/Inspections) 

Air Qualit.v Control 
Permit to Ooerate 

Water /Wastewater 
?e=rator Certifaca-
~ 

Discharge of 
Wastewaters to 
Waters of the United 
States (NPDF.sl 
(Phase II, III, IV) 

Surface 011¥1 for 
Oust Contra Phase 
III, "N 

!j?Plicator License 
~lvinq Pesticides 

Phase II, III, IV) 

camps Terminal 
Co!pressor Stations 
(Phase II, III, IV) 

Incinerators Greater 
Than 1000 Lb/hr Fl.lei 
Burning E'mll.J:ment t 
Greater Than 100 r+t 
BU1'7hr or Greater 
Than 10, 000 HP or 
9000 KW Gravel 
Drvers, Rock 
Crushers (Phase II, 
III, NI 

Water/Wastewater 
Treatment Facilities 
at Camos, Termnal, 
Canoressor Stations 
(Phase II, III, IV) 

Should be revised to reflect the follCMing 
DNR authorizations: 

NATURE OF ACTIOO 

Right-of-Wav I.ease 

Right-of-way Permit 

Prom::T FEATURES 

pipeline, pioeline 
related facilities, 
LNG plant site/ 
marine terminal 
(Phase I) 

access roads {Phase 
lli_lfil 

Material Sale Contract material sites 
(Phase II, III} 

- 3 -

RESPOt~SE 

22-89 Additional AONR actions were incorporated into Table 1.11-1. 
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COMMENT LETTER 22 
(Contd) 

22-89 
(Contd) 

Section 

22-90 [ 2.2 

22-91 [ 2.2 

22-92 
[ 

2.2.1 

22-93 [ 2.2.l 

22-94 
[ 

2.2.1 

22-95 

f 
2.2.1.l 

~ 

1 

2 

3 

~ 

16 

6 

12 

17 

Table 2.2.1-1 

all 

Cament 

Tideland Lease other oermanent 
facilities (Phase 
II, III) 

~iated or Ca:tJ?e= other ;rmanent 
t1tive Lease fac1ht es (Phase 

II, III) 

Land Use Pemti. t 

Water ~ropriation 
Permit Tem:lorar.r 
Water Use Pel.1111 t 

·Archaeology Pemti.t/ 
cultural Resoorces 
Clear an~ 

temporarv use Cup 
to 1 vearl (Phase 
II, I!I, IV) 

water use (Phase 
II, III, IVl 

field investiqation 
activities/proiect 
author1zat1cn (Phase 
II, III} 

The State Historic Preservation Office 
should be listed under the Depa.rtm;nt of 
Natural Resources. 

"state right-of-way [GRANT] lease ••• " 

Section 1 uses "BCFD" rather than "BCF/D." 

Section 1.1, para. 5, lines 1-3, states 
that "approximately 2.5 BCFD of North Slope 
natural gas is currently produced and 
reinjected during oil extraction." This 
appears at variance with exceeding the 3. 3 
BCF/D capacity stated in this section. 

"~ .F> a blend ••• " 

This section estimates the total acreage of 
habitat that will be lost due to project 
operation. Will BIM require, after the 
project begins its operational phase, a 
survey of acreage lost be caJ1?leted to 
document total habitat loss for mitigation 
purposes? 

The length, approximate width and the 
resul tinq number of acres required for both 
pipeline Ra'l construction and operation 
should be clearly stated in this section. 

- 4 -

22-90 

22-91 

22-92 

22-93 

22-94 

22-95 

RESPONSE 

Co1mient accepted and the FEIS incorporates recommendation in Subsection 2.2. 

Editorial correction incorporated. 

The latest information is tnat up to 3.3 BCFO of natural gas is being handled at 
the Centra 1 Gas F aci 1 lty at Prudhoe Bay. Comment accepted and the FE'IS 
incorporates recomendation in Subsection 1. l 

Comment accepted and the HIS incorporates recommendation in Subsection 2.2.1. 

The decision by BLM on the proposed TAGS project covers only federal ownerships, 
the ONR would cover state ownerships; the AOFG would cover certain water bodies; 
and the USACE would cover all wetlands and all water bodies. BLM during the 
design criteria development phase, in cooperation with other federal and state 
permitting entities would determine the extent and type of all information needed 
to assure compliance with environmental protection stipulations, publlc health 
and safety and pipeline system integrity. This cooperative determination also 
would address the timing for such data deliveries. 

Comment accepted and the FEIS incorporates recommendation in Subsection 2.2.1. l. 



22-96 [ 

22-97 [ 

22-98 [ 

22-99 [ 

...... 
22-100[ .!. 

...... 
0 

22-101 [ 

22-102[ 

22-103[ 

22-104 [ 

22-105[ 

22-106[ 

COMMENT LETTER 22 
(Contd) 

~ Para. ~ ~ 

2.2.1.l 6 1-3 Pipeline river crossings are often pretest-
ed at the tine of installation and thus 
co.ild occur at any ti.ire of year, dependinq 
on site-specific construction scheduling. 

2.2.l.2 1 23 "Envirormental sensitivities" appear to 
have been a lCM priority at canpressor 
stations n (peregrine falcon concerns), 19 
(caribou migration concems), and no 
(effects on pipeline routing and proposed 
river crossings) {see car.rents in cover 
letter). 

2.3.1 4 - Second sentence "dedic~ted" sho.ild be 

~-

2.3.l 5 - Where conditions are detel:mined to be 
advantagews would be in part dependent on 
an adeq'.Jate winter supplv of su::-face water. 

2.3.l 6 - Material Sites definitely need reference to 
a table or an appendix listing similar to 
Appendix E - Access Roads . 

2.3.1 a - Pire the material storage yards all at 
existing disturbed gravel pad sites? 

2.3.l 9 - The description of "abandoned" airr.:orts is 
incorrect. Both Galbraith Lake and 
Coldfoot are alive, well and functioning 
~airports. 

2.3.l Table 2.3.1-1 No bed spaces are listed for Canpressor 
Station 19-Sourdough Creek, but 900 beds 
are .ilq:>lied by construction-spread totals. 

2.3.l Table 2.3.1-2 Other pre<dously used'TAPS temporary 
storage ~eas exist at or near Prospect, 
Gulkana, and Willow Lake. Whv are these 
not cited as previously used TAPS sites? 
Will new sites be developed at these 
locations? 

2.3.2 3 - TAGS criteria for grading design must 
include control of hydraulic and thermal 
erosion that could produce off-site en-
vironmental effects. 

2.3.2 13 20-28 Ditch crCMns 111.1st be broken to provide 
cross drainage and prevent ponding or 
longitudinal erosion. 

- 5 -

22-96 

22-97 

22-98 

22-99 

22-100 

22-101 

22-102 

22-103 

22-104 

22-105 

22-106 

RESPONSE 

Cormient accepted and the FEIS incorporates recommendation in Subsection 2.2.1.2. 
YPC has indicated in their mitigating measures that should such action be 
necessary, they would confine test water releases to designated areas to comply 
with discharge permit limitations. 

See response to Co11111ent Number 22-16. 

C011V11ent accepted and incorporated in the FE IS. 

Colllllent accepted and the HIS incorporates recommendation in Subsection 2.3. l. 

Such information would not be available until the completion of the design 
criteria and detailed design phase of the proposed TAGS project with final site 
locations available primarily in Phase III. 

As shown in Table 2.3.1-2. the location for temporary material storage areas 
would not be located at existing disturbed gravel pad sites. 

The reference was to abandoned TAPS airfields. Throughout the DEIS, Galbraith 
Lake aml Coldfoot are identified as operational. Subsection 2.3.1 nas been 
modified to prevent a misunderstanding. 

Convnent accepted and the EIS incorporates modification in Table 2.3.1-1. 

Use of these sites was evaluated during initial project scoping. Although YPC 
initially proposed to use the old Prospect Creek TAPS site. it has been 
designated by BLM as not available for reuse due to the environmental concerns 
related to fisheries. Whlle there is no previous TAPS storage site at Gulkana. 
use of a TAPS site at G1ennallen was considered. Use of this site is not 
feasible since a large portion of this site is privately owned by the Alyeska 
Pipeline Service Company. and used for operation of the TAPS pipeline. Use of 
the previous TAPS material storage site at Pippin Lake near Willow Lakes was 
considered and found to be located too far south. It was rejected in favor of a 
site more suitable for TAGS project construction needs located farther to the 
north. 

YPC agrees that criteria for grading design must include control of hydraulic and 
thermal erosion. Colflllent noted. 

Comment accepted and the FEIS incorporates recommendation in Subsection 2. 3. 2. 
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22-1os[ 

22-109[ 

22-110( 
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22-112 [ 
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22-114[ 

22·115[ 

COMMENT LETTER 22 RESPONSE 

Section ~ 

2.3.2 15 

2.3.3.1 2,5 

2.3.3.4 2 

2.3.3.4 2 

2.3.3.4 3 

2.3.3.4 3 

2.3.4.4 all 

:?.3.4.6 4 

2.4 7 

2.5 all 

2.6 3 

(Contd) 

~ ~ 

1-3 See carment on 2.2.1.1 (paragraph 6) this 
enclosure. 

- Frost bulb fonnation is quite important and 
should be addressed as to what the affects 
might be and haw the effects will be 
mitigated. Will the frost bulb cause 
stream icing? 

2 "pipeline[S] would be ••• " 

13 "support ~ (BENDS] of an 

2 "pipeline[S) would also ... " 

9 "buried pipeline[SJ." 

- It would be informative to have an illus-
tration of the }1oose Cree.It: Dam Crossing in 
this section. 

- This section should acknowledge that ti.ming 
constraints for stream crossings will be 
required to avoid anadrcmous fish 
migtation. The period fran July through 
December is considered critical although 
crossings may be allowed in in Noventier I 
December time period. 

2 "2,300,000 bank{ED] cubic yards ••• " 

- The DEIS does :not address specific 
engineering geology concerns associated 
with LNG plant at Anderson Bay and 
potential impacts that may result. 
According to Randall Updike, Chief, 
Engineerinc::i Geology Section, OOGS/DNR, and 
data fttlllJ.M. Bra.m and E.L. Brudie, the 
potential for rock failure on cut slopes in 
this area is substantial. · The DEIS should 
clearly state that engineering geology 
studies will be required prior to actual 
design of facilities and that rock-failure 
potential may dictate actual layout of the 
facilities. 

- "Operating tenq;>eratures below 32 degrees 
Fahrenheit 'WOUld be maintained through the 
northern and interior permafrost areas. 
Conventional warm gas operation would be 
utilized in southern areas where 
essentially pe:i:rnafrost-free soils 

6 -

22-107 See response to Co11111ent 22-96. 

22-108 As stated in Subsection 2.3.3. l, detailed design. Phase II, would evaluate the 
potential for frost bulb formation. The objective would be to minimize the 
fonnation of frost bulb growth on surface and subsurface flow with the use of 
insulation and deep burial of the pipe. Each water crossing would be considered 
on a site-specific basis. Should frost bulbs develop, they could potentially 
cause stream icing similar to those which naturally occur, or can be observed In 
many areas of Alaska during the winter season. The final design would implement 
a design whtch considers potential environmental disturbance and system integrety 
during the construction and operational mode with consideration given to 
maintenance frequency. 

22-109 Editorial correction incorporated. 

22-110 A drawing of the Moose Creek Oam area and any of the construction cross sections 
are included in Subsection 2.3.4.4. 

22~111 Subsection 4.2.11.2 indentifies that each anadromous stream would require 
specific stream crossing pennits from AOF&G, these pennits would reflect specific 
timing constraints. Acknowledgment is made in Subsection 2.3.4.6. 

22-112 Editorial correction incorporated 

22-113 The engineering geology studies required at the LNG plant site would be perfonned 
by YPC during the detailed design and engineering phase of the project. 

22-114 A detailed site investigation is necessary at the Anderson Bay site (see response 
to Conment 27-1) t·o assure that a11 engineering geology concerns are addressed 
during the detailed design phase. A comprehensive discussion of engineering 
geology concerns associated with the Anderson Bay site has been provided by YPC. 
This infonnation is included in the February 23, 1987 response by YPC to the BLM 
request for supplemental information to the TAGS Project Description. Additional 
infonnation is contained in the Oames and Moore report of August 27, 1987 titled 
Geologic Consideration Proposed LNG Plant and Marine Terminal, Anderson Bay, 
Port Valdez, Alaska. These references clearly indicate that engineering geology 
stud1es would be required prior to actual detailed design of facilities. 

The potential for rock instability due to over-steepening of rock cuts has been 
taken into account in the current conceptual layout for the Anderson Bay site. 

22-115 See response to Conment 22-9. 
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COMMENT LETTER 22 
(Contd) 

~ Para. Line Carment 

22-115 l (Contd) 

22-116[ 2.6 

22-111[ 2.6 

22-118 
[ 2,8.1 

[ 2.8.1 
22-119 

2.8.1 

22-120[ '·

8

•

3 

22-121 [ 

22-122 
[ 2.8.J 

22-123[ 
2

•
9

•
3 

2.8.3 

22-124 

Figure 2.6-1 

25 4 

3 3-5 

3 7 

6 13-14 

all 

2 

7 

15 

conditions exist." 'l'he DEIS does not 
explQin or discuss these st~tt:rnents. 
Permafrost areas are present to within 65 
miles of Valdez. 

nus figure is mislabeled here and in the 
list of figures (page vii) • 

"ballast .::....J!hould ••• " 

"and special {RIGHT-OF-wAY] stipulations to 
(ITS] BIM•s riqht-of-way[S] grant and 
USACE'SSEietion 404 and Section 10 per
mits." 

"all right,!-Of-1Nay [ S) as well as ••• " 

"to fish, wildlife, ~marine[,] and 

""e see no provision for segregation of 
organic sp:>il for use in restoration of the 
pipeline right-of-way and tenp::irary facili
ty sites. '!his mitigation measure should 
be included. 

For ease of identifying these mitigating 
measures, it would appear helpful that they 
be numbered for easier reference. 

The number of equiprent crossings should 
also be limited at sensitive or highly 
erodible crossings. 

Add "and/or number of crossings, if 
necessary." 

Provisions should also be made for annual 
light grading of those sections with 
continued or annual settlement, erosion, or 
drainage problems. 

YPC will need mitigative measures beyond 
performing "light grading of the right-of
way the year after construction of each 
segrrent of pipeline ~ere localized settle
ment, erosion, or drainage problems occur." 
Erosion arrl drainage problems will require 
stabilization, application of approved 
erosion control procedures, and installa
tion of properly engineered structures. 

- 7 -

RESPONSE 

22-116 figure 2.6-1 title has been corrected. 

22-117 Editorial correction made • . 
22-118 Clarification added to Subsection 4.8. 

22-119 Editorial correction made. 

22-120 Corrment accepted and FEIS incorporates recommendation in Subsection 4.8 • 

The suggestion for segregation of organic spoil is included in government 
proposed mtttgation found in Table 4.8-2. 

22-121 Subsection 2.8 has been relocated to Subsection 4.8 and reorganized. 

22-122 

22-123 

All construction equipment movement would be limited to the pipeline right-of-way 
and access roads. The right-of-way route {including access roads) was selected 
to minimize the number of crossings and would be designed to prevent adverse 
impacts from crossing and be capable of sustaining heavy vehicular movement 
without serious environmental degradation. 

This suggestion is inappropriate as the OEIS at 2.8.3 summarized information 
proposed by the applicant in the requests pending action by SLM and USAC£. It is 
agreed that the number of crossings of critical waters is important from both a 
biological and a pipellne integrity prespective. This is reflected in the HIS 
in Subsection 4.8 (Mitigation Measures}. Also see response to Comment 12-19. 

22-124 Subsection 4.8 identifies tnat mitigating measures proposed by YPC refer to 
grading required to maintain ·the proper depth of backfil I in the trench. 
Additionally, VPC would be required to submit for approval, comprehensive plans 
for, among others, erosion and sedimentation control, restoration, overburden, 
and excess material disposal. 
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22-126[ 

22-127[ 

22-128 [ 

22-129 [ 

22-130[ 

22-131 [ 

22-132( 

22-133( 

22-134[ 

COMMENT LETTER 22 
(Contd) 

Section 

2.8.3 

2.8.3 

2.8.3 

2.8.3 

2.8.3 

2.8.3 

2.8.4 

2.8.17 

2.9.2 

2.9.2 

2.9.2 

2.9.3 

~ 

25 

31 

33 

36 

39 

45 

all 

17 

4 

8 

8 

10 

Line 

14-15 

2 

Ccm:nent 

While we support winter consttuction for 
certain crossings cf fish streams, it is 
not clear what "redundant" crossings are. 
Unnecessa.ry crossings shalld be eliminated 
by aliqmient adjustments. YPC shalld be 
aware that winter crossings may not be 
appropriate for strearr.s containin9 incubat
ing fish eggs at or below the crossing 
point. 

"sensitive stream and '..ietland areas 

"[IN GDIERAL, J f.or water ••• " 

Add "and minimize impacts to adjacent 
rescurces." 

"i:mplace riprap on slope and stream ellbank
ment!' ar.d at t-.he inlet and out!et of 
drainage structures, as required, and 
rev~etate, as appropriate, to mitigate 

YFC will be required to "provide for the 
uninterrupted nDVe:nent and safe passage of 
all [ANADR:MXJS1 fish ~ during 
construction and operat:IO"iiOr the pipe
line." 

Mitiqation ireasures 1 (see above ccnment), 
12,lS,16,17,18, and 19 m:ire appropriately 
belong in with the Construction mitiqation 
measures Section 2. 8. 3. 

"Protect existing telephone and electric 
transmission lines, roads, pipelines and 
other existing facilities ••• " This should 
include hanes, and other :i.nq:>rovemants. 

The statenent regarding the infrastructure 
shoold be further explained. 

EKplain "dual n pipelines-primary and 
secondary. 

"and traverses the Susitna Flats 

Table 2.9.3-1 gives a loading-line length 
of 1 mile for the Cook Inlet-Boulder Point 
alteniative rather than the "greater than 1 
mile in length" stated here. 

- 8 -

RESPONSE 

22-125 "Redundant" was incorrectly used. Modification was mae1e to reflect the comment 
in Subsection 2.8.3. 

22-126 

22-127 

22-128 

Subsection 2.8.3 was modified to reflect conment. 

See revised mitigation discussion in Subsection 4.8 of the FEIS. 

YPC would comply with all state and federal requirements for protection of 
fisheries habitat. A specific detennination of fish passage requirements would 
be made by the Authorizing Officer and under the Title 16 Pennlt process for the 
State of Alaska. 

22-129 See response to 22-115 for chilled gas operations. Mitigation measures 
identified as construction mitigation have been relocated to Subsection 4.8. 

22-130 No homes would be directly affected by the proposed TAGS project. Mitigation 
measures are incorporated to include other improvements. (See Table 4.8-2). 

22-131 Infrastructure used throughout the OEIS means basic facilities, equipment, 
services and installations nee9ed to support the proposed TAGS project. 

22-132 Nonnally when a major pipeline·, 1s constructed across large bodies of water where 
,potential hazards e.x1st. such as those found in Cook Inlet, specifically, strong 
currents, high tidal action, severe erosion and ship traffic with the potential 
for dragging anchors, a second security crossing is constructed. This would 
provide for continued operations should one of the lines be rendered unusable. 

22-133 Ed1toria l change incorporated. 

22-134 COl!lllent accepted and the FEIS incorporates reconmendation in Table 2.9.3-1. 
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(Contd) 

Section 

22-135[ 
2.9.7 

22-136 

22-137[ 
3.2.2.2 

22-138( 3.2.2.2.l 

3.2.2.2.l 

22-139 

22-140 [ 3.2.2.2.2 

3.2.7..2.3 

22-141[ 
22-142[ 

22-143( 

3.2.2.2.3 

3.2.2.2.4 

3.2.3.2 

~ !.4E!:. 
l 

2 8-14 

2 15 

Table 3.2.2-3 

l 

all 

8 

13 

Carrnent 

Should this sentence be that the "USFS 
proposes to issue appropriate land use 
authorization on the basis of this EIS." 
not the DEIS? 

The way the first sentence is written 
inplies that the mM and the US.ACE are 
accepting what the applicant has applied 
for without any oojections. It would be 
nnch better to state that the mM and the 
VSACE have accepted respective applications 
for the preferred route fran Prudhoe Bay to 
Valdez as identified by Yli'C. 

It seems likely that the magnitude (billion 
dollar +?) of TP.PS facilities in Valdez 
ac:coonts for their high contribution to the 
total assessed valuation of the camunity 
as mn-::h as !ack of "cc:itinual E::<pansior. of 
the tax base " 

"so students (WERE} ~not ••. " 

How does "N/A" differ frcm "*Infonnation 
not available?" Perhaps *Site not occupied 
would be m:>re appropriate. What do dashes 
signify under Kenney Lake in 1980 and 1985? 
Why is N/A not used for Livengood r:qiula
tion figures? What is the source of the 
1985 population data for the Co{.'p=r Basin? 
These figures do not correspond with those 
presented in the Oepart:rrent of Labor• s 
recent publication which includes 1985 
estimates. In the Table, Glennallen' s 
population is higher than the Oepartirent of 
Labor estimate, wt the overall area 
population is lower. 

"mre than 800 person~, 80 ••• " 

"the Fairbanks~ experienced 

Mention the cammtlties of Fox, Moose 
Creek, Chatanika, Ft. Wainright Anny Base, 
Eielson Air Force Base and Saleha. 

Mention the cammtlties of Big Delta, Ft. 
Greely Aillly Base and Sum:n:it Lake. 

The discussion of the availability of 
gravel in Spreads 1 and 5 and other sources 
of material on page 3-13 in paragraphs 7, 8 

- 9 -

RESPONSE 

22-135 DEIS was changed to EIS in Subsection 2 .9.7. 

22-136 Conment accepted and the fEIS incorporates recolllllendation 1n Subsection 2.9.7. 

22-137 

22-138 

The statement in Subsection 3.2.2.2 was modified to prevent misunderstanding. 
Since TAPS construction 10 years ago, the Valdez area has not expanded like other 
areas in Alaska such as the North Slope Borough or FNSB. Thus. Valdez is more 
dependent on a single declining tax base whereas these other areas continue to 
grow and expand their tax base. 

Editorial correction incorporated. 

22-139 Several data bases were used and there was no consistancy between these data 
bases. Table 3.2.2-3 was modified because there is no single reporting base in 
the Glennallen/Copper Center area. 

22-140 Editorial correction incorporated. 

22-141 

22-142 

22-143 

Comnent accepted and the FEIS incorporates recorrmendation in Subsection 3.2.2.2.3. 

Conment accepted and the FEIS incorporates recomnendation in Subsection 3.2.2.2.4. 

The availabll ity of gravel is discussed in Subsection 3.2.8.9. Co11111ent accepted 
and the fEIS -incorporates recoomendation in Subsection 3.2.2.2.4. Paragraphs 
seven and eight have been removed from this subsection, Paragraph 9 remains. 
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COMMENT LETTER 22 RESPONSE 

~ Para. 

22-143l 
(Contd) 

[ 3.2.3.2 l 
22-144 

[ 3.2.3.2 4 

22-145 

[ 3.2.3.2 5 

22-146 

[ 3.2.3.2 5 
22-147 

[ 3.2.l.2 8 

22-148 

22-149[ 

22-150 [ J.2.3.2 10 

3.2.3.3 2 

22-151 I 

L r 3.2.3.3.l all 

22-152 

(Contd) 

Line ~ 

and 9 belongs in another section of the 
EIS. 

- SUbsistence and cmmarcial fisheries for 
whitefish exist in the Colville River 
Delta. 

- Explain this paragraph. Cite specific 
federal actions in relation to lands with 
high wilderness values. Explain last 
sentence with specific federal action. Is 
BIM talking about the "c.entral Arctic 
Management Area Wilderness Study?" 

- The military tracts traversed by '12\GS are 
m:::ire correctly referred to as Eielson 
Military Resezvation and Fort Greely 
Military Reservation (the main base is 
along the route also). 

- Another restriction not mentioned is that 
Alaska Statute, AS 19.40 prohibits the use 
of all-terrain vehicles within 5 miles of 
the Dalton highway. 

- The following statement is unclear and 
needs further explanation: "This area of 
state administration is no longer using 
active floodplains of rivers for material 
sites." 

Will winter surface water supplies be 
sufficient to allow for ice road con-
struction? 

11 "and canp[L] ing ••• " 

- This section needs much more No 
areas south of the Jim River have 
identified as JV:::E:C' s or equivalent. This 
section should include discussion about 
Paxson and SUnmit lakes, the Little Tonsina 
River, and the I.owe River through Keystone 
Canyon for their fisheries resoorce values 
and inp:>rtant historic and scenic values. 
Grai;ef:r:uit Rocks also ioorits inclusion in 
this section. 

- This JV:::E:C also contains the "farthest north 
known Athapaskan archeoloqical sites." 
("Utility Corridor Draft Resource Manage-

ment Plan and EIS", BIM, p. E-17). This 

- 10 -

22-144 Comment accepted and the FEIS incorporates recOIMlendation 1n Subsection 3.2.3.2. 

22-145 The wilderness evaluation, requ1red by Sections 1001 and 1005 of ANILCA. 1s part 
of the Utility Corridor Resources Management Planning effort. The wilderness 
evaluation DEIS has been prepared and is now undergoing public review. It 
together with the Central Arctic Management Area (CAMA), are due to be submitted 
to Congress no later than December 2, 1988. 

22-146 Coriment accepted and. the FEIS incorporates recommendation in Subsection 3.2.3.2. 

22-147 Co11111ent accepted and the FEIS incorporates reconmendation in Subsection 3.2.3.2. 

22-148 Comment accepted and the FEIS incorporates reco11V11endation in Subsection 3.2.3.2. 

22-149 Comment accepted and the FEIS incorporates recolllllendation in Subsection 3.2.3.2. 

22-150 Editorial correction incorporated. 

22-151 Areas of critical concern are identified through the BLM planning system. Such 
areas north of the Yukon River were developed during the ongoing 6LM planning for 
the Utility Corridor Resource Management Plan. Existing land use plans by BLM 
south of the Yukon River will be updated in the near future. Planning by the 
Glennallen District for lands associated with the proposed TAGS route is 
scheduled to start during 1988 if there are adequate funds. Information supplied 
by the State for Conment 22-31 has been included in the FEIS. Also see response 
to Cooment 22-15. 

22-152 Reference to the archaeological significance of this area was already included in 
Subsection 3.2.3.3.1 but the citation has been incorporated. Subsection 3.2.16 
does identify this archaeological site and it would not be directly impacted by 
the project. 



COMMENT LETTER 22 RESPONSE 
(Contd) 

Section Para. Lin A Corment 

cx:currence should be noted in the descrip-

22-152 l tion of the ACEJ:, and Section 3.2.16 should 
(Contd) address whether this resource would be 

affected by TAGS, and noted in Section 
4. 2 .16, if necessary. 

22-153 [ 3.2.3.3.6 2 4 ,.sp:>rt[S] hunting.• 22-153 Editorial correction incorporated. 

[ 3.2.4.5 1 7-9 "the Tonsina River, the Little Tonsina 
22-154 River, the Tiekel River, the Ts:.na River, 

and Ptaz:m.igan [RIVER] ~ to .•. " 

22-154 Co11111ent accepted and the FEIS incorporates recommendation 1n Subsection 3.2.4.5. 

[ 3.2.4.5 1 10-13 Pa,•ed airfields are present at Delta 
Junction (military, Wt with scheduled 

22-155 civilian flights during TAPS) and near 
Glennallen (Gulkana Airport with scheduled 
air service during TAPS) and should be 
included in the transportation discussion. 

22-155 Comment accepted and the FEIS incorporates reconmendation in Subsection 3.2.4.5. 

....., 
22-156 [ 3

'
2

"
4

'
6 2 - The Alaska Railroad connections between 

I these i;orts and AnchoJ:age deserve mention • ...... ....., 
22-156 Conment accepted and the FElS incorporates recommendation 1n Subsection 3.2.4.6. 

°' 22-157 [ 3•2• 7 3 7 "There ~ (IS] virtually no · ••• " 22-157 Editorial correction incorporated. 

[ 3.2.8.1 
2 - Unconsolidated sediments overlying bedrock 

are confused with soil forrnation and 
"limits" to soil develoi;:mant in pennafrost 

22-158 areas. 'I'.\!pes of unconsolidated sediments 
should be referred to consistently 
throughout Section 3.2.8, in relation to 
their geologic origin. 

22-158 Cotmlent accepted and the fEIS incorporates recommendation in Subsection J.2.8. l. 

3.2.8.1 3 - 'lhe southern limit of discontinuous 22-159 Comment accepted and the fEIS incorporates recoll1llendation in Subsection 3.2.8.1. 
permafrost cx::currinq along the proposed 
TAGS alignment should he noted. Seasonal 
frost (active layer) should be discussed 
here. 'lhe difference in the types of 

22-1591 unconsolidated sedilrents that are thaw 
stable if allowed to thaw vs. those types 
at certain imisture contents that may be 
unstable if permafrost is allowed to thaw 
should be briefly discussed. 

Types of permafrost-interstitial ice 
and/or segregated ice should be discussed. 

r 3.2.B.2 
3 - It is inplied in another section of the EIS 

that there is a lack of gravel (inexpensive 

22-160 
gravel) in Spread 1. It should be ex-
plained that the unconsolidated, frozen 
Quaternary gravel overlying bedrock on the 
coastal plain is 11Dre expensive to obtain 

22-160 Comment accepted and the FEIS incorporates recommendation in Subsection 3.2.8.2. 

- 11 -
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22-160 
(Contd) 

~ 

22-161[ '·'···· 

22-162 [ 

22-163 [ 

22-164 [ 

22-165( 

3.2.8.4 

3.2.8.6 

3.2.8. 7 

3.2.8. 7 

22-166 [ 
3

•
2

•
0

•
0 

22·167 [ 

22·168 [ 

3.2.8.9 

3.2.9.2.3 

[ 

3.2.9.3.3 

22-169 

22-170 

3.2.9.3.3 

3.2.9.3.4 

3.2.9.4.1 

3.2.9.4.1 

~ 

4 

8 

all 

1 

6 

4 

all 

3 

1 

2 

2 

Line 

10 

6 

11-12 

15-17 

11-12 

1 

6 

Camient 

fran upland or abandoned floodplain sites. 
However, there is not much seasonal deposi
tion of alluvium in arctic rivers and any 
unfrozen gravel (relatively inexpensive to 
obtain) extracted fran the active flood
plain is rot replenished rapidly. For this 
reason, gravel extraction fran the active 
floodplain of the Sag River will be limited 
in the future. 

"large irregular granitic batholiths make 
up the nuck ••• " Use the tenn organic-rich 
colluvium instead of muck. 

"[LJ!_ragment, gravel ••• " 

'!tie three major faults and their location 
shoold be discussed here-Donnelly Dcma, 
Denali and McGinr!is • 

"near the settlement ['ID-IN) of Tonsina ••• " 

"be crossed just south [NORI'H) of SUmn:it 
Lake ••• " · --

'!tie significance of "seismic risk zone 4" 
should be e.~lained. 

This section should address the availabil
ity of mineral materials as part of the 
affected enviromwmt. 

"Springs in the Brooks Range that flCM all 
year-round are of excellent quality." 

A citation or vater quality data is neces
sary to back up such statements. 

What is the reference to support the 
statement that the alluvium is 820 ft. 
thick near Fairbanks? 

Words appear to be missing fran this 
sentence. 

"in the ~lar (?) River valley , •• " 

"~ [VERY] ••• " 

"~ (LINE'RARLY] 

- 12 -

RESPONSE 

22-161 Corrment accepted and the FEIS incorporates recommendation in Subsection 3.2.8.4. 

22-162 

22-163 

22-164 

22-165 

Editorial correction incorporated. 

Corrment accepted and the FEIS incorporates recorrmendation in Subsection 3.2.8.6. 

Editorial correction incorporated. 

Editorial correction incorporated. 

22-166 Comment accepted and the FEIS incorporates recommendation in Subsection 3.2.8.8. 

22- 167 The FEIS has been revised accordingly. 

22-168 Citation provided in Subsection 3.2.9.2.3. 

22-169 Citation provided in Subsection 3.2.9.3.3. 

22-170 Editorial corrections incorporated. 



....... 

.!. 

....... 
o:> 
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Section 

3.2.9.4.2 

22-171 

22-172 [ 

3.2.9.5.2 

22-173[ 
3.2.10.1.2 

3.2.10.1.4 

22-174 [ 

3.2.10.1.6 

[ 

3.2.10.2.1 

22-175 3.2.10.2.2 

~ 

3 

2 

3 

3.2.10.2.3 2 

22-176 

22-177r 3.2.1 •• 2 .. all 

~ 

9 

13 

4 

4 

Ccrcment 

"Concentrations reach 2, 000 K;/L .•• 
Concentration of what? 'Ibis !leeds further 
explanation. 

"Water quality of these lakes is good, 
althoogh phosphate levels are very lOW', and 
nitrate levels are often quite high." 'Ibis 
suggests that there is sane rriinimum level 
of phosphates necessary for good quality 
water. Are nitrate levels above 
established recamiended levels? Citations 
or data would be appropriate. 

"Water fran deeper wells sanetir.es exceeds 
the U.S. public Health Service limits for 
chloride, sulfate, and magnesium (USGS 
19711 • " Are these levels high enough to 
pose treatment problems or make the water 
unsuitable for use? 

"east 7 [OOR'lll) of Anderson Bay 

"floccu,!ation of ••• " 

"Hydrocarbon concentrations have nearlv all 
been belCM 1.0 ppb and are never greater 
than 10 ppb." 'lbere are sane recent 
reports which dOCl.lllVant hydrocarbon 
concentrations in Port Valdez in excess of 
10 ppb (e.q. Woodward Clyde/Entrbc, 1986) • 

"bear, goat, and waterfCMl 

"~ [ST'iDY) • •• " 

Red salroon usually arrive in early to 
mid-June~ pink salroon arrive later, usually 
in mid-July. 

O'lanqe "silvers" to coho here and every
where else to be uni'foiiii throughout the 
DEIS. 

'Ibis section shoold also identify the 
presence of anadraoous Dolly Varden in the 
Port Valdez area, and spawning generally 
occurs durinq the October and Novarber time 
period. 

This section should be exparrled to include 
bald eagle presence. According to USFWS 

- 13 -

RESPONSE 

22-171 Con111ent accepted and the FEIS incorporates modification. 

22-172 

22-173 

22-174 

22-175 

High levels of chloride. sulfate, and magnesium can be removed, but treatment h 
relatively expensive. 

Editorial corrections incorporated. 

Conment accepted and the FEIS 
3.2.10.1. 6. 

Editoria 1 correctf on incorporated. 

incorporates rec olllllendati on in Subsection 

22-176 Conment accepted and the FEIS incorporates reconnendation 1n Subsection 
3.2.10.2.3. 

22-177 Conment accepted and the FEIS incorporates reco111nendatfon in Subsection 
3.2.10.2.4. 
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~ ~ Line 

22-177 
(Contdt 

- 3.2.10.2.4 1 2 

3.2.10.2.4 1 4 

22-11al 
3.2.10.2.4 5 6 

3.2.10.2.5 l 5 

3.2.10.2.S 1 10 -
[ 3.2.10.2.6 all 

22-179 

[ 3.2.10.2.6 2 18-22 
22-180 

[ 3.2.10.2.6 4 1-8 

22-181 

[ 3.2.10.2.6 s 9-17 

22-182 

3.2.11.1 Table 3.2.11-1 

22-183 

Cament 

this area supports nesting and migratorv 
populations of bald eagles. 

• seabird.! •••• 

"vicinity [,) and in ••• " Shoup Bav is in 
the western, deep end of Port Valdez. 

"sites, which are scarce 

"whales ~ may be ••• " 

"robustus). 'Ihey are likely 

No sportfish infonnation is presented for 
Port Valdez. What a.boot the coho sallron 
derby? This section shoold be expanded to 
include this info:r:mation. 

Special fishing openings for sal1ron have 
occu..-red east of this line near the 
hatchery at Solaron Gulch. 

The discussion of Robe Lake and Corbin 
Creek is unclear. The reference to "in 
excess of 40,000 sockeve" salm:>n fran the 
Robe Lake system has nOt been substantiated 
according to Ken Roberson (ADF&Gl • These 
numbers may represent prcxiuction fran 
various systems in the Valdez area. 

Solat0n Gulch Hatchery does not produce 
chinook salm:>n according to Ken Roherson 
(ADF&G) • Chinooks released at Anderson Bay 

were reared in state facilities. · 

The following fish streams are crossed by 
the proposed alignment north of Sumnit Lake 
and should be included: 

Stream Name 

Mark Creek 
Spoiled Mary Creek 
Stout Creek 
Milke Creek 
Dan Creek 
Upper Lori Creek 
N. F. Arthur Creek 
S. F. Arthur Creek 
Gustafson Gulch 
Polygon Creek 

- 14 -

Milepost 

73.5 
79.3-79.6 
80.6 
84.0 
88.5 
92.3 
97.2 
98.5 
99.5 
101.9 

RESPONSE 

22-178 Editorial corrections incorporated. 

22-179 Sport fishing is indeed a major activity in the Valdez area. In addition to 
modifying Subsection 3.2.10.2.6 to reflect this corrment. Subsection J.2.15 of the 
OEIS discussed the sport fishing and the annual su111Tier contest. 

22-180 Cooment accepted and the FEIS incorporates recoomendation in Subsection 
3.2.10.2.6 • 

22-181 Sockeye salmon runs in the Robe Lake system were greater in the 1950's and 1960's 
than in more recent years; the number 40.000 is deleted. 

22-182 Con111ent accepted and the FEIS incorporates recommendation in Subsection 
3.2.10.2.6. 

22-183 In Subsection 3.2.11.1 it is stated that "more than 200 rivers and streams 
inhabited by fish would be crossed by the TAGS project" and that Table 3.2.11-1 
provided a list of exceptionally productive streams. The list of fish streams 
that are identified on pages 14 through 21 of the Enclosure to the State of 
Alaska's col!lllent letter to the TAGS DEIS is a complete listing of fish streams 
crossed by the proposed pipeline alignment. The DEIS indicated that there were 
more fish streams than the 104 listed in Table 3.2.11-l. The ADF&G's list, as 
presented, is indeed a comprehensive list and should be used as the TAGS project 
list of fish streams until site-specific fish surveys can be conducted along the 
proposed alignment and unt 11 the route survey is coq> leted. It should be noted 
that of the approximately 800 streams crossed by TAPS, only 27 streams were 
identified as "highly sensitive" by 8LM and AUF&G. 1986. 
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~ Para. Line Catment 

Poison Pipe Creek 
Climb Creek 
Dennis Creek 
N.F, Rudy Creek 
Rudy Creek 
Shyfish Creek 
Terry Creek 
Mack Creek 
Fil Creek 
Jill Creek 
Galbraith ~ Creek 
Sten Creek 
Spike ~ Creek 
4F Creek 
Unnamed Creek 
Wetfoot Creek 
Osk:ar' s Eddy (m::iuth) 
Unnamed Creek 
Tracey's Trickle 
tgc Creek 
Numbers Lake Creek 
Disaster Creek 
Airport Creek 
Stietz Lake Inlet 
Brockman Creek 
Bettles ru. ver 
Sukakpak Creek 
Gold Creek 
Rainbow Creek 
Iti.chardson Sloogh 
M.F. Confusion Creek 
Confusion Creek 
Pence's Pond Creek 
Calf Creek 
Trent's Trickle 
S. F. Windv Arm Creek 
Abba oabt.a creek 
E.F. Abba Dabba Creek 
Jim Iti.ver Sloogh 
Little Nasty Creek 
S .F. Little Nasty Ck 
Grizzly Creek 
Pung' s Crossing Creek 
Alder Mountain Creek 
Caril:Jou Mountain Ck 
Olson Lake Creek 
Finger Mountain Creek 
Fed Creek 
Ft. Hamlin Hills Ck 
Phelps Creek 
Wocdchopper Creek 
Burbot Creek 
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102.9 
103.3 
104.1 
104.7 
105.6 
116.0 
132.9 
133.4 
133.8 
134.2 
141.2 
162.6 
162.7 
172.8-172.9 
175.2 
177.2 
178.4 
185.8 
187.2 
195.2 
196.8 
200.6 
?01.6 
202.6 
203.6 
205.5-205.7 
209.l 
215.0 
218.!l 
218.9 
226.0 
226.1 
231.4 
236.0 
245.7 
248.4 
257.4 
258.3 
266.1 
280.1 
280.5-280.6 
284.3 
287.9 
290.8 
303.7 
306.3 
309.9 
322.8 
332.3 
341.4 
347.0 
347.B 

RESPONSE 
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~ ~ ~ Carment 

Hot Cat Creek 
Mastodon Creek 
Erickson Creek 12 
Shocker Creek 
Knokanpeover Creek 
French Creek (upper) 
Million Dollar Creek 
Two Nineteen Creek 
Unnamed Slouqh (mth) 
W. Br. Keystone Creek 
unnamei Branch of 

Keystone (fish?! 
Keystone 0: (2 chls) 
Trib. to Keystone 

Creek (fish?) 
Tanana R. Slough 
Fielding Lake Creek 

367.0 
374.l 
378.6 
432.6 
473.1-473.3 
476.4 
479.7 
485.8/486.0 
489.5 
510.5 

510.7 
512.4 

513.0 
524.8 
597.2 

Table 1 p~esents our suggested fish list 
revisions south of Su;:ir.dt Lake • 
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Table 1. Drainages along 'l!IGS preferred route aligmient. 

'1'\GS Period of 
Sheet t Milepoist Stream Name Stream I Sensitivitv 

24 600.8 Unnamed N/A {GR)l May - Oct 

602.0 Uonamed N/A (GR) May - Oct 

605.3 Sunmi.t take tri.b N/A (GR) May - Oct 

611.0 Gulkana River 212-20-10080-2461 BB,CD,GR,XS,RS Jan - Dee 
IS,LT,I.W,RB,~ 
SH 

612.1 N. Br. One-Mile Cr. N/A ~2 May - Oct 
{Fast Creek) 

612.4 S.. Br. one-Mile Cr. N/'A GR,fN* May - Mar 

613.25 Gul.kana ru.ver tri.b RIA (DV}* Aug - Mar 

614.5 < Paxson Lake t:rib N/A (GR,DV'}* May - Mar 

616.9 Paxson Lake t:rib N/A GR,rN May - Mar 

617.0 Unnamed N/A DV* Aug - Mar 

25 619.8 'Paxson Lake trib N/A (GR,DV)* May - Mar 

621 .. l Paxson Laks trib tVA (GR,DV) May - Har 

1. SE:ecl.es inferred by subjective evaluation but not yet cx:nfi..rmed by "on-the-grourd" surveys are enclosed 
~I parentheses. 

2. Species k:oown or inferred to be present elsewhere in the drainage but which may not occur at the 'I:AGS 
crossing are marked with an asterisk. 

-1-
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I- 0 
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TAGS Period of 

~ Mil~t Stream tlame Stream 1' Fish Species Sensitivi!:;y 

25 627.1 Meiers Creek NIA ov Aug - Mar 

628.3 Gillespie Creek N/A nn.a~.GR,KS,RS May - Mar 

635.5 Haggard Creek N/A GR,IS May - Oct 

644.6 Sourdough Creek N/A GR,DV May - Mar 

26 649.5 Gulkana River 212-20-10080-2461 IJB,CD,GR,KS,IS,LT Jan - Dec 
JW,RR,n5,IM,SH 

651.8 Ginny Creek N/A GR May - Oct 
('Ih.ree-Sisters Creek) 

27 678.8 Tazlina River 212-20-lOOB0-2431 BB,rnT,GR,KS,IS, Jan - Dec 
1.:r,Pi'l,n5,HW,£H 

681.9 Tazlina River trih N/A (GR,DV)* May - Mar 

683.8 M. F. 'letna Creek
3 N/A GR,DV* May - Mar 

686.1 M. P'. Yetna trili 212-20-10080-2405 KS,SS,GR* May - Aug 

686.2 M. P. Yetna trih 212-20-1ooso-24os KS,SS,GR* May - Aug 

686.4 M. P. Yetna Creek 212-20-10080-2405 KS,.SS,GR* Hay - Auq 

688.2 S. F. Yetna Creek 212-20-10080-2405 XS.,SS,GRil May - Aug 

689.3 Kluti.na River 212-20-10080-2461 t::S,RS,SU,GR Apr - 1-kff 

28 698.5 Will<JN Creek U/A ru,GR.- May - Mar 

3. We have renam:.:d the branches of the Yetna Creek drainage t.o better reflect the overall pattern of flCM. 

-2-
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f.til~st Stream Name 

699.0 WillCM Creek trib 

703.5 Rock Creek 

708.4 Squirrel Creek 

709.4 Squirrel Creek trib 

710.4 Tonsina River trib 

714.5 Ton.sin.a Ri,ter trib 

715.0 Tonsina River 

716.3 Little Tonsina River 

716.6 Little Tonsina trib 
(YPl-4} 

717.2 Little Tonsina trib 

723.l Little Tonsina P..iver 

723.6 Little Tonsi.na trib 

730.S 'Fift"ftrl.ne Hile er. 

734.J Squaw Creel{ 

734.7 S. F. Squaw Creek 

736.0 Ti.ekel River ttib 

-3-
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Period of 
Stream t :Fish S~ies Sensitivitv 

N/A (W,GR) May - Mar 

N/A DV,GR* May - Mar 

212-20-10080-2331-3068 SS,DV Jun - Mar 

N/A (GRl* May - Oct 

N/A GR* May - Oct 

H/A IJl/,GR* May - Mar 

212-20-10080-2331 KS,SS,RS,D\7 May - Nov 

212-20-10060-2331-3081 KS,SS,RS,WF Jan - Dec 
LT,BB,CD,DV 
GR 

N/A (DV',GR) May - Mar 

NIA (DV,GR) May - Mar 

212-20-10080-2331-3081 KS,SS,RS,WF, Jan - Dec 
L'l',BB,CD,DV, 
GR 

N/A TN Jun - Nov 

tl/A DV' Jun - Nov 

N/A DV ,Jun - Nov 

N/A rN Jun - tbv 

N/A rN Jun - f.bv 
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29 

30 

Tl\GS 

Mil~st 

736.4 

737.l 

738.0 

738.2 

738.S 

739.4 

742.6 

745.4 

i47.5 

747.7 

748.2 

749.0 

750.0 

752.6 

753.6 

755.9 

157.1 

757.3 

759.3 

Stremt Name 

Tiekel Rhier trib 

E!oolder Creek 

'l'iekel Ri•;er trih 

Tiekel ni.•1er trih 

Tie.'l:el Rhier trib 

Ti.eke! River trib 

Stuart Creek 

Tsina River trih 

Tsina Ri"ier 

Tsina River trih 

Tsina River trih 

Tsina River trib~ · 

Tsina River trib 

Small Creek: 

cascade Creek 

Tsina Piver trib 

Tsina River trib 

Ptat!niqan Creek 

Ptarmigan Creek 

-4-
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Period of 
St.ream I Fish Species Sensitivitt 

N/A rN .Jun - llov 

N/A ov Jun - NOii' 

'H/A (CV} Jun - Nov 

N/A (DV) Jun - NC>"J' 

N/A (DV) Jun - NO'r 

'N/A (DV) Jun - NOii' 

N/A TN Jun - Nov 

N/A TN .Jun - Nov 

N/A rn,nv Auq - Oct. 

U/A (D'IT) * .Jun - NCN 

NIA (OVl* Jun - NOY 

N/A (IN)* Jun - lb..r 

tUA (IN)* Jun - Nov 

H/A ~ Jun - tm 

U/A (DI.'} Jun - nov 

N/A rN Jun - lt:Jl1 

N/A r:N Jun - Nov 

N/A. IJ'il,RB J\.nq - Oct. 

N/A DV',RB i\uq - Oct 
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Sheet t 

30 

31 

TAGS 

Mile~t Stream ~1ame 

766.8 Sheep Creek 

768.l seventeen-Mile Creek 

768.5 J.:.ciwe River 

768.8 lo.le River trib 

769.8-772.2 Keystone Canyon 
(I~ River) 

nJ.2-773.s Brown Creek 

774.0 Clear Stream 

774 .3-774.. 7 IaNe River 

774.7 IaNe River trib 

776.3 IaNe River tri.b 

776.7 r.::we P..iver trlb 

777.8 Lowe lti ver t:rih 

m.B-780.4 Can;l-an Sloogh Catplex 

780.8 to;oie Ri. ver trib 

781.4 Su 1 phi.de Q1lch 

782.3 ~ Ri.'l."er trib 

784.S J.be.rcranbie Gulch 

785.3 Dayville Flats Creek 

-s-
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Period of 
Stream~ Fish Species Sensitivi!:Y 

H/A {DV) Jun - Nov 

N/A SS,DV Jul - May 

221-60-11370 SS,RS,DV Jul - Dec 

N/A (DIJ) Jl.lll - N°O'/ 

221-60-11370 SS,.AS,DV Jul - Dec 

221-60-11370-2254 SS,DV Jul - May 

221-60-11370-2250 SS,PS,DV Jul - May 

221-60-11370 SS,PS,DS,DV Jul - Dec 

N/A ov Jun - Uov 

NIA TN Jun - Nov 

N/A TN Jun - Nov 

N/A DV Jun - NOV' 

221-60-11370-2230 SS,PS,OS,DV Jul - May 

N/A fN Auq - Oct 

H/A r:N 1'.uq - Oct 

N/A rN Aug·- Oct 

221 ~O-il368 SS,PS,DS,DV Jul - May 

221-60-11366 SS,PS,CD,1'1 Jul - May 
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31 

T.P.GS 
Mileoost Stream NaJJe 

785.8 Trickle Creek 

786.B SolCJIOn Creek 

787.6 Port Valdel: trib 

7B7.8 Port Valdez trib 

788.7 Allison Creek 

790.1 Sa<..mill Creek 

791.5 Salmon Creek 

793.6 Ann Creek 

794.4 E.O.P. 

795.3 Short Creek 

795.8 Nancy Creek 

796.4 Henderson Creek 

BS - Burbot 
ro - Sculpin 
00 - Dog (Chuml salmon 
r::N - Dolly varden 
GR - Gri3l•ling 

Period of 
St::ream i Fish Species Sensitivi!;y 

221-60-11364 PS,DS,DV' Jul - May 

221-60-11360 SS,PS,DS,CD,DV .Jul - May 

"t1/A PS,05,0'iT .CD .Jul - May 

tl/A PS,DS,IN,CD Jul - May 

221-60-11350 PS,DS,D'iT,CD Jul - 1"..11y 

221-60-11330 PS,05,DV,CD Jul - May 

22Hi0-11320 PS,OS,~T,CD Jul - May 

221-60-1131,0 PS,DS,DV,CD Ju1 - May 

NIA N/A N/A 

? PS,DS, (DIT,CD) Ju1 - May 

221-60-11300 PS,DS,DV,a> Jul - M.-iy 

? PS,DS, {W,CT.>) Jul - Hay 

!¥:.1: 
RS - Ki:nq (Chi.nook.) salm:m PW - Pygmy whitefish 
lS - longnose su .:ker RB - Rainbow t:rwt 
LT - take trout RS - Red (Sockeye) salm::m 
IM - I..::lke Whi t.efish I\'W - Round whitefish 
PS - Pink (Bt:rllpback} sa.J.non SH - Steelhead trout 

SS - Coho (Silver) sal..!ron 
We' - Whitefish 

-6-
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22-184[ 3 •
2

•
11

•
2 9 

[3.2.11.3 4 
22-185 

['.2.ll.4 1 

22-186 

['.2.ll.• 3 

22-187 

3.2.11.4 4 

3.2.11.4 4 

3.2.11.5 1 

22-188 I 3.2.11.5 2 

3.2.11.5 2 

3.2.11.S 4 

3.2.11.5 4 

3.2.11.S 4 

3.2.12.1 1 r 3.2.13.2.1 6 

22-189 

(Contd) 

~ ~ 

all Pink and chum sal.m:>n occur in the 
Sagavanirk:tok. River below' the Lupine River. 

8-11 Sal.m:>n spawn at the 11DUth of the Delta 
River lxlt do not migrate up the mainstem. 

11 This statem:mt is false. The Copper River 
system drains into the Gulf of Alaska and 
may account for up to one million canner-
cially caught sa1roon but not in Northe..""ll 
Prince William Sound. Also "pink" should 
be replaced with silver in the last line of 
this paragraph if the Copper River is heinq 
referenced. 

2 "accessible by road for ~ [msTJ of its 
length ••• • Boad access is not !:)resent 
betvieen Paxson Lake and Sourdough. Between 
Sourdough ar.d Gulkana, roac access to the 
river is limited, generally requi.rinq a 
hike down into the river valley. 

9-10 "on the ~ [lavER] Copper River ••• .. 
13-15 Delete "however, subsistence fishing occurs 

on other major tributaries within this 
basin." Subsistence and the personal use 
fishery occurs only on the mainstem. 

4 "During sumner and fall ••• " 
2 "laid in the sumrer and fall 

4-5 "for a year or two (or sanetitres longer) 
{SO] before migration ••• " 

2 "for~ [SEVERAL) miles ••• " 

10 "Resident and anadrCltOl.ls populations 

12 "prcX!uction area for coho, sockeye ••• .. 
10 "tYfilE!.! along ••• n 

all Bison do not occur in the Arctic Slope 
Drainage; therefore, this paragraph should 
be deleted or canbined with bison discus-
sions for the appropriate drainages. 
Because the Chitina/Cower River bison 
populations range on the east side of the 
Copper River, the '12\GS project will not 
affect this population. Modify the last 

- 22 -

22-184 Colllllent accepted and the FEIS incorporates recommendation in Subsection 3.2.11.2. 

22-185 Conment accepted and the FEIS incorporates reco11111endat1on 1n Subsection 3.2.11.3. 

22-186 Co11111ent accepted anu the FEIS incorporates reco11111endation 1n Subsection 3.2.11.4 

22-187 Coornent accepted and the FEIS incorporates reconmendation in Subsection 3.2.11.4. 

22-188 Editorial corrections incorporated. 

22-189 Conrnent accepted and the FEIS incorporates recommendation in the paragraph 
related to Subsection 3.2.12.4.1. 
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22-189l 
(Contd) 

~ ~ Line Ccmnent 

portion of the last sentence of this 
paragraph referring to the bison population 
in the Olitina and Copper river areas. 

3.2.13.2.2 Table 3.2.13-2 Raptors have nested on the Yukon River 
bluffs upstream and downstream fran the 
Dalton Highway bridge, at Grapefruit Rocks, 
near the Chatan:ika River, near the Chena 
River, near the Saleha River, near the 
Tanana River, and elseNhere along the ~ 
route. These areas should be listed in the 
table. The primary use periods listed for 
raptors are not correct for early nesting 
species (e.g., gyrfalcons, bald eagles). 

22-190 

22-191 [ 3.2.13.3.1 2 13 "(D)_Y.alkenburg ••• " 

[ 

3.2.13.4.1 

22-192 

3.2.14 

22-193 

22-194 [ 3
•
2

•
14 

3.2.15.1 

3.2.15.l 

3.2.15.1 

22-1951 

3.2.15.1 

3.2.15.1 

6 5 Delete the last portion of this paragraph. 
No data are available to substantiate the 
suggestion that hunting and trapping limit 
wolf popilations in tr.is drainage • 

Table 3.2.14-1 The Arctic perearine "I.ocation/Calment" 
should read "Present north of the Brooks 
Range and nests along the Saqavanirktok 
('mNANA) River dUrJ.ng sumner. n The Ameri
can peregrine "I.ocation/Calment" should 
read "(OCCASIONAL) Nests along Yukon and 
Tanana rivers and tri:iiltaries (SOl11'8Em 
OOUI'E]." The 8I.ocation/Cament" for the 
bald eagle should read "camon near Valdez 
and (SEVERAL AREAS} occurs along rivers in 
the Cooper and Tanan~r drainages." 

8 

3 

4 

8 

9 

9 

6-7 Bald eagles nest at low density in the 
Interior and Copper River basin as well. 

We believe there is a camping area at the 
Arctic Circle. 

A public b:>at-launchinq facility is present 
at the Yukon Crossing. · 

all Public camping areas are present at Harding 
Lake, Quartz and Lost lakes, and Delta 
Junction. 

3 Public camping is available at Donnelly 
Creek. 

3-7 Fielding Lake is south of Black Rapids, 
rendering the last sentence incorrect. 

- 23 -

RESPONSE 

22-190 Areas 11sted by the AONR are sensitive areas. They are included in Table 
4.2.14-1. Changes have been made on both Tables 3.2.13-2 and 4.2.14-1 to reflect 
this comment. 

22-191 Editorial correction incorporated. 

22-192 We disagree; there are ample data to substantiate the suggestion. Speaking about 
Game Management Unit 13, through which the proposed TAGS route passes. Alaska 
Department of Fish and Game biologists have stated directly that •This wolf 
population was limited by human exploitation" during an intensive seven-year 
study (1975-1982) (W.B. Ballard, J.S. Whitman, and C.L. Gardner. 1987; Ecology of 
an Exploited Wolf Population in Southcentral Alaska, Wildl. Monogr •• No. 98, p. 
44). The region is one of very few in the history of the state to have been 
closed to wolf hunting and trapping by emergency order (1977). In the June 1986 
ADF&G Survey and Inventory report {Vol. 16, fed. Aid in Wildl. Restoration Proj. 
W-22-5), Tobey pointed out that the reported 1985-86 human take had declined for 
the first time since 1980, due to poor snow conditions for land-and-shoot 
trapping; the wolf population had increased correspondingly. future increases 
are llkely as a result of the recent Board of Game decision to prohibit 
land-and-shoot trapping, a I though i llega 1 aeria 1 hunting is a perennJa l problem 
in GMU 13. 

22-193 Comment accepted and the FEIS incorporates recommendation in Table 3.2.14-1. 

22-194 Cot11llent accepted and the fElS incorporates recot11llendation in Subsection 3.2.14. 

22-195 Comments accepted and the FEIS incorporates recommendation in Subsection 3.2.15.1. 
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(Contd) 

22-195[ (Contd) 

22-196[ 
22-197( 

22-198[ 

~ 

3.2.15.l 

3.2.15.1 

3.2.15.l 

3.2.15.1 

3.2.15.l 

~ 

10 

11 

12 

13 

14 

3.2.15.1 
22-199( 

22-200( 3.2.15.1 

16 

18 

22-201 [ 3.2.15.3 1 

22-202 

22-203 

3.2.16 2 

3.2.16 2 

3.2.16 5 

3.2.17.2.l 3 

3.2.17 .2.1 4 

3.2.17.2.1 5 

3.2.17 .3 l 

~ 

1-3 

all 

5 

9 

1-3 

9-11 

B-9 

16 

3 

3 

3.2.17 .3.1 1 4-5 

Caiment 

Public camping is available on Paxson Lake, 
and the Gul.kana River is heavily used by 
salm:ln sportfishers. 

Public canpinq is available at Sourdough 
Creek on the Gul.kana, a pcpllar area for 
graylinq fishinq. Canpinq is also avail
able near Gul.kana Ai.rpcrt. 

•Klu.!;,ina" 

Public camping is available on the Little 
Tonsina and Tiekel rivers. 

"a wide, braided (MFMlDERING) stream." 

Anderson Bay receives heavy use ty salr.al 
anglers. 

"state park area{S] ••• " Explain 4 (F) 
land. 

What is the current status of this report? 

Koyukon Athabaskans should be added to the 
list of Alaska Native peoples represented 
in the area. The traditional territorv of 
the Koyukon in the 19th century extend~ 
eastward to the Wiseman and Stevens Village 
areas (See A. McFadyen Clark, 1981. 
Koyukon. In Handbook of North American 
Indians, Vof. 6: SUbarctic. Pp. 582-601. 
June Helm, vol. ed. Washington, DC: 
Smithsonian Institution) • 

"Pass, (WHERE) the ••• " 

"except [FOR SCME] small-scale 

"and~ {RABBrr) ." 

"seabirds (AND), gane birds, small lllilltlllG!.ls, 
and ••• " 

"graylinq, whitefish, lake trout, and ••• " 

The camnnity of Coldfoot should be noted. 

"Dall sheep, hare [RABBIT}, porcupine, garre 
birds, nuskrats, and variety ••• " 

- 24 -

RESPONSE 

22-196 Editorial correction incorporated. 

22-197 Comment accepted and the FEIS incorporates rec011111endation in Subsection 3.2.15. t. 

22-198 Conment accepted and the FEIS incorporates reconmendation in Subsection 3.2.15.1. 

22-199 Conment accepted and the FEIS incorporates recommendation in Subsection 3.2.15.1. 

22-200 Editorial correction incorporated. The federal OOT 4(f) lands designation refers 
to specific designated parks or recreational areas. The reason for even 
mentioning the 4(f) designation was that the USCG could not issue bridge permits 
if such lands were crossed, however, as indicated in Comment Letter Number 1. the 
responsibility for the bridge pennitting function is being transferred to the 
USACE, and the 4( f) status does not apply to USACE pennits (see responses to 
Conments 1-l and 1-2). Until transfer is completed, existing procedures will be 
in place. 

22-201 The wilderness evaluation, required by Section 1001 and 1005 of ANILCA, 1s part 
of the Utility Corridor Resource Management Planning effort. 

22-202 Colllllent accepted and the FEIS incorporates recommendation in Subsection 3.2.16. 

22-203 Editorial corrections incorporated. 
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22-204 

22-205 

~ ~ 

3.2.17.3.1 1 

3.2.17.3.l 1 

3.2.17 .3.1 4 

3.2.17.3.1 6 

3.2.17.3.l 6 

3.2.17.3.1 6 

3.2.17.3.1 7 

3.2.17.3.1 9 

3.2.17 .3.1 10 

[

3.2.17.3.1 14 

22-206 [ 3.2.17.3.l 14 

22-207 
[ 

3.2.17 .3.1 

22-208 [ 3.2.17 .4 

22-209 [ 3.2.17.4 

[ 

3.2.17.5 
22-210 

[

3.2.17.5.1 

22-211 

8-14 

all 

Line 

8 

10 

1-2 

6-7 

11-13 

15-16 

6-B 

5 

17 

4-7 

8 

8-9 

C<r.ment 

"graylinq, severalanr=pies of whitefish, 
burbot, sheefish, pike [CYI'HER VARIETIES 
OF FISH);" 

~(I}n, ~fox ••• " 

"during ~ May (AND} , tt;e late sumner 
and fall m:mths, usually ••• 

"through Septetber (AI.GJST] , primarily with 
set gill nets and fish.wheels. 

"salJmn, early spring(,] and late fall with 
srr.all:;:nesh gill nets, am winter ..... 

"is by boat during the open-water months 
am ~ sncw machi:1e ••• 11 

"in May through .;cne ar.1 ••• " 

"trappinq(SJ, moose ••• • 

"diet than in other carmunities 

Minto should be designated as an Athabaskan 
camunity. Minto residents utilize the 
Tanana River and its tributaries, the Minto 
Flats, and the area south of the Elliott 
Highway to the Tanana River. 

This sentence is garbled or has missinq 
text. 

The reader hopefully will not misconstrue 
these brief carmunitv subsistence use 
descriptions as accurately characterizing 
what is a far 11Dre canplex pattern of fish 
and wildlife use. 

The catmmity of Saleha should be noted. 

"Fis~ ••• " 

Furbearer trapping should be included as an 
i.rrp:lrtant harvest activity am:>ng Copper 
River area households. 

"have allowed [IN] a fall ••• " There is 
also a winter subsistence caribou hunt that 
is very important to ccmnunities in the 
Copper River Basin. 

- 25 -

RESPONSE 

22-204 Editoria 1 corrections incorporated. 

22-205 

22-206 

22-207 

22-208 

22-209 

Co11111ent accepted and the FEIS incorporates reco11111endation tn Subsection 
3.2.17.3.1. 

Conment accepted and the FEIS incorporates recommendation 1n Subsection 3.2.17. 

Conment accepted and the FEIS incorporates reco1rmendation in Subsection 
3.2.17.3.1. 

Co!Mlent accepted and the FEIS incorporates recommendation in Subsection 3.2.17.4. 

Corrment accepted and the FEIS incorporates reconmendation in Subsection 3.2.17.4. 

22-210 Connent accepted and the FEIS incorporates recommendation in Subsection 3.2.17.5. 

22-211 Comment accepted and the FEIS incorporates recOlllllendation in Subsection 
3.2.17.5. l. 
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Section ~ ~ ~ 

[ 3.2.17.S.2 1 3-7 "Nearly 4,000(7,000J pennits were issued 

22-212 for this fl.shecy in ll!!i:l983i. Individu-
als are allocated up to 20 (151 fish and 
households up to .iQ,(30J fish ( {ADF&G 
1985)] .• 

22-213[ 3.2.17.S.l l 1-4 Sourdough is located at MP 647. 

22-214[ 3.2.17.5.3 6 1-4 Chitina is about 30 miles fran Tonsi.na. 
lCenney Lake is about 12 miles fran Tonsina. 

[ 3.2.17.S.3 7 - It should be pointed out that Tatitlek is a 
Prince William Sound camunitv not located 
on the TAGS pipeline route. The general 

22-215 
overview provided in the DEIS for Tatitlek 
is adequate, b:lt further infonnation is 
available in the 1981 Ch119ach Region 
Carmunity Subsistence Profiles developed by 
t.~e Nort..~ Pacific ~.im. 

[ 3.3.J 
2 2 "I.iven<;Jood, sport and subsistence hunting 

and fishin<;J ••• 6 Minto Flats has been 
proposed as a State Game Refuge, and the 

22-216 enablir19 legislation is in the Legislature. 
Lands alon<;J the Tanana River are also part 
of the Tanana Valley State Forest, which 
should be discussed. 

22-217 [ 3 •3 •3 l 9-10 "plants in Fairbanks~ and [ANOl'HER 
AT] Clear AFS ••• " 

3.3.3 3 12-14 We do not believe that there is any "ongo-
ing production of gold, lead, silver, zinc, 
and antim::my in areas in and around Denali 
Parle. n Mining in the park has not occurred 
for several years as a result of legal 

22-218 I action against the National Park Service. 
Placer gold is mined east of Rex and Ferry, 
well ramved fran park boundaries, b:lt we 
are not aware of any cannercial-scale 
hard.rock minirl9 for the other referenced 
n:etals. 

22·219[ 
3

•
3

•
3 4 - Gravel mining is an in'p:>rtant activity in 

the soothern portion of the Rail.belt 
Corridor and merits discussion. 

22-220( 3
•
3

•
3 6 3-6 Dilrensional lurmer is produced fran local 

tintier in Fairbanks. 

22-221 r 3•
3

·
3 10 - Cannercial fishing is also a primary 

industry in Upper Cook Inlet. The 1987 

- 26 -

RESPONSE 

22-212 Co11111ent accepted and the FUS 1 ncorporates recommendation in Subsection 3.2.17.5.2. 

22-213 Colllllent accepted and the FEJS 1 ncorporates reco11111endation 1n Subsection 3.2. 17. 5.3. 

22-214 Conment accepted and the FEIS incorporates recomnendat1ons in Subsection 
3.2.17.5.3. 

22-215 Conment accepted and the FEIS incorporates recomendat 1ons in Subsection 
3.2.17.5.3. 

22-216 Conment accepted and the FEIS incorporates rec011V11endatfon in Subsection 3.3.3. 

22-217 COIMlent accepted and the FEIS incorporates reco1T111endat1on 1n Subsection 3.3.3 

22-218 Agree with comment; sentence deleted. 

22-219 C011111ent accepted and the fElS 1ncorporates reco11111endation in Subsection 3.3.3. 

22-220 Conment accepted and the fEIS incorportes recoovnendat1on in Subsection 3.3.3. 

22-221 Comment accepted and the FEIS incorporates reconmendation in Subsection 3.3.3. 
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22-221[ 
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22-222 [ 3.3.3 

22-223 
[ 

3.3.7 

22-224 
[ 

3.3.7 

22-225( 3.3.7 

22-226 ( 3.3.8.1 

3.3.11 

22-227 

22-220[ 3.3.12 

3.3.13 

22-229 

22-2sof 3.3.13 

~ 

11 

all 

2 

4 

3 

all 

2 

4 

5 

Line 

2-3 

11 

7-8 

5 

all 

camient 

catch of 10.2 million sa.hron had an 
ex-vessel value of approximately $95 
million (ADF&G 1987 Camlercial Salm::m 
Season Sunmary) • 

"SU:itna Flats State ~ [WII.DLIFEJ Refuge 

The discussion of leach fields is 
misleadi.nq. Properly sized and installed 
leach fields are a camion and verv 
acceptable means of disposinq of Sanitary 
wastes. Leach fields installed in water or 
in frozen ground are not properly installed 
and are in violatior. of state standards. 

Hazardous wastes have created disposal 
problems on the Kenai Peninsula in the area 
near t!:e Boulder Poin"; A:.terr.ati,·e Foute. 
These problems merit discussion in this 
section. 

"winter_'._s accumulation ••• " 

What are "nuskeg deposits?" Peat? 

This section is over si.ttplified and con
tains broad and erroneous statements like 
•approximately 100 rivers and strea.mS are 
crossed ••• and (IN) all five species of 
Pacific saboon are present in 100St of them 

" 

'!he Susitna River is a significant anadro
m:ius fish producing river that should be 
discussed in this subsection. It is not 
mentioned. 

"spruce [SPUICE] ••• " 

This paragraph should be expanded to 
indicate that large concentrations of geese 
occur in spring and fall, including snow 
and cackling canada geese. It should also 
be noted that the only known nesting and 
rearing areas for the limited population of 
Tule white-fronted geese occur along the 
eastern area of the susitna Flats State 
Game Refuge. 

Minto Flats supports duck-nesting densities 
that are aimng the highest in North 

- 27 ,_ 

RESPONSE 

22-222 Conment accepted and the FEIS incorporates recommendation in Subsection 3.3.3. 

22-223 Cooment accepted and the FEIS incorporates recOlllllendation in Subsection 3.3.7. 

22-224 Coll1llent accepted and the FEIS incorporates recommendation in Subsection 3.3.7 

22-225 Editor1al correction incorporated. 

22-226 Muskeg deposits and peat can be used in this situation interchangeably. 

22-227 The discussion in Subsection 3.3.11 is a generic discussion of resources to be 
found along the Cook Inlet-Boulder Point alternative route. Ne;ther a site 
specific fisheries study nor an in-depth review of fish streams was conducted or 
available. Conments accepted and the fEJS incorporates reco11111endations. 

22-228 Editorial correction incorporated. 

22-229 Connent accepted and the fEIS incorporates recommendation in Subsect1on 3.3.13. 

22-230 Comment accepted and the FEIS incorporates recolllllendation in Subsection 3.3.13. 
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22-230l (Contd) 

22-231 
[ 

3.3.14 

22-232 
[ 

3.3.15.l 

22-233[ 3.3.15.1 

[ 

3.3.15.l 

22-234 

22-235 
[ 

3.3.15.l 

22-236 [ 3.3.15.3 

3.3.17 .1 

22-237 

3.3.17.l 

3.3.17 .1.1 

~ 

3 

4 

5 

6 

11 

1 

all 

22-23s I 3.3.11.1.1 2 

3.3.17.1.1 3 

3.3.17.1.l 4 

~ 

2-6 

1 

3-6 

6-7 

6 

s 

10 

25 

13 

Cc:rment 

America, ~ing =avoral:lly with those 
characteristic of prall.ie potholes. The 
area is also Jntx>rtant nestinq habitat for 
t:rumpet:er swans. 

WOrds are missinq fran this sentence, since 
there are roore than two plant species on 
the alteniative route. 

This figure, based on 1984 data, is incon
sistent with "'a daily average of ab::lut 
25,000 visitors during the 1996 smmer 
season" quoted in Section 3.3.4, paragraph 
two. The m:::ire recent data, if correct, 
should be used. 

Expand this section to include the newly 
developed Montana Creek Wayside. 

"the Susitna Flats State Game Refuge, the 
proposed Minto Flats Stat.a Game Refuge 
(currentlv in the legislative process), and 

the ···" 

'111e hunting discussion overlooks the use 
and value of Minto Flats, the Tanana Flats, 
and the northern foothills of the Alaska 
Range for sport waterfowl, moose, and 
cari.bal hunting, respectively. 

"route traverses [BOO'HJ Minto Flats ••• " 

Actions taken bv the Joint Boards in March 
1987 resulted in all the Nenana Corridor 
camruni.ties excluding Minto and Nenana 
being classified as non-rural for purposes 
of the state subsistence law. Although 
these classifications are subject to 
change, the discussion presented here 
probably should reflect the current situa
tion. 

•su,ufLJ trana ••• " 

"~ [RABBITS] ••• " 

"Tek];![I] nika ••• " 

"~ [RABBITS} ••• " 

"surnrer ~· n 

- 28 -

RESPONSE 

22-231 Editorial correction incorporated. 

22-232 Conment accepted and fEIS incorporates rec0111nendation ire Subsections 3.3.4 and 
3.3.15.1. 

22-233 Conment accepted and FEIS incorporates recommendation in Subsection 3.3.15.1. 

22-234 Corooient accepted and the FEIS incorporates reco11111eodat1on in Subsection 3.3.15. l • 

22-235 Conment accepted and the FEIS incorporates recommendation in Subsection 3.3.15. J. 

22-236 Editorial correction incorporated. 

22-237 Conment accepted and the FEIS incorporates recOll'lllendation in Subsection 3.3.17. 

22-238 Editorial corrections incorporated. 
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22-239[ 

22-240 

~ 

3.3.17.1.2 

3.3.17 .1.2 

3.3.17.2.2 

22-241 [ 
4

•
1 

22-242 [ 4.2 

22-243[ 
4.2.2.2.2 

22-244[ 
4.2.2.2.4 

22-245 [ 4.2.2.2.4 

4.2.3.2 

22-246 

Para. 

1 

1 

1 

3 

l 

2 

all 

~ 

3 

4-7 

1-3 

3-5 

2-3 

6 

Cannent 

"salmon, whitefish, pike, waterfowl ••• " 

The area used includes the Tanana River and 
its tributaries, the Minto Flats, and the 
area south of the Elliott Highway to the 
Tanana River. 

Specific data on ho.tsehold participation 
are available for Cant:well in the refer
ences cited above and in ADF&G pennit 
records for moose and caribou. Infomiation 
for Talkeetna, Montana Creek, and Trapper 
Creek appears in Division of Subsistence 
Tech.'rical Paper No. 143: James A. Fall and 
Dan J. Foster, 1987. Fish and Game Harvest 
and Use in the Middle Susitna flasin. The 
information presented for these carmunities 
in the DEIS is accurate but very general. 

This sentence is garble<.'! or has missing 
words. 

"TAG§.~ ••• " 

This is unclear since the northern-most of 
the seven maintenance caiq:is is actually 
Deadhorse. Chandalar is the northermnst 
of the five caaps in the "Southern Dalton 
Highway Area." 

"~ld be located [IN] at big Delta, ab:Jut 
10 miles w-est of the city of Delta Junc
tion, and a 400-bed construction cairp woo.ld 
be located adjacent to Canpressor Station 
No. a about 30{401 miles south of the 
latter camutiity." 

"only about !QQ. [75] highway miles ••• " 

Need to kncM the baseline info:cmation 
regarding the total airount of disturbance, 
in construction the T.AGS project 
will cause that is and beyond what is 
already disturbed/ existing. This sho.tld be 
accarrplished by reference to tables or an 
appendix (as ccmnented on in Section 2) 
inventorying proi;:osed new sites vs. use of 
existing sites or areas di~ectly adjaC'.ellt 
to existing sites for access roads, 
material sites, construction camps, 
caTipressor stations, the pipeline 
right-of-way (100 ft. for construction), 
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22-239 

22-240 

RESPONSE 

Co11111ent accepted and the FEIS incorporates recommendation 
3.3.17.1.2. 

~ 

The data. presented J.s adequate for the purposes of the EIS. 

in Subsection 

22-241 Editorial correction incorporated • 

22-242 Editorial correction incorporated. 

22-243 Conment accepted and the FEIS incorporates recoonendatfon in Subsection 4.2.2.2.2. 

22-244 Conment accepted and the Ff IS incorporates recornnendation in Subsection 4.2 .2.2.4. 

22-245 The distance is approximately 90 highway miles. The FEIS incorporates corrected 
mileage. 

22-246 Reference to Table 2.2.1-1 has been included. This table does not reflect the 
use of already disturbed areas but does include any expansion of the previously 
disturbed areas. 
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4.2.3.2 

4.2.3.2 

4.2.3.2 

4.2.3.2 

4.2.4.3 

4.2.4.4 

4.2.4.4 

4.2.5.3 

~ 

1 

4 

6 

8 

12 

1 

4 

4 

3 

Line 

2-3 

3-5 

12 

12 

20 

4 

Catment 

airstrips, and material storage ?ards 
&hculd be inckded. The total new con
struction area required by TAGS has a 
direct llq;>act on current land use. 

"D.le to the nature of m::>st of the area of 
Alaska this restriction would create minor 
illpact to official access." Restriction of 
access to adjacent lands is a very inp>r
tant consideration when adjudicating any 
land action. 'Any restrictions to adjacent 
state land even in remote locations r.ust be 
carefully considered. "Minor" should be 
"looderate," if the applicant proposes to 
restrict access. 

"plus a snall number of the material sites 
and all the canpressor ••• " Most material 
siteSWi.11 be closed and rehabilitated 
unless needed by JJOOI/PF or other projects. 
We see little need for qieratfons use of 
gravel for TAGS. 

Not all proposed C"J1l)Sites are on existing 
pads; therefore, lor.q-term habitat loss 
will occur at these sites. The same is 
true for camp facilities associated with 
catpressor stations. 

Delete the word "possibly". 

"and ac£_ess roads ••• " 

"penni.tting phase ~uch ••• " 

A possible mitigating neasure to this and 
other dust problems mentioned in the DEIS 
would be to water or treat the roads with 
dust-control materials. 

"During TAPS there ~ [WAS] dust ••• " 

Discuss the effect of blowdcivms occurring 
at canpressor Station 1 on nesting 
peregrines. 

r 
4.2.6.2 

22~254 

1 4 "equiprent, camp heating and waste incin
eration emissions, dust •.• n Camp heating 
emissions merit discussion as one of the 
specific topics listed in paragraph 1. It 
should be noted that general workpad, 
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22-247 Access restriction for the below-ground TAGS would be simllar to those tn place 
for TAPS or for authorized ANGTS. Because of the potential for impacts to a 
buried pipeline, the movement of heavy equipment or other vehicles 
indiscriminately across the p1pel1ne would be prohibited. To minimize the 
potent h 1 access impacts to adjacent state lands, the State of Alaska and TAGS 
could develop a program for access to tne state lands a long the corridor which 
would be impacted. 

22-248 Colllllent accepted and the FEIS incorporates recommendation in Subsection 4.2.3.2. 

22-249 Cooment accepted and the FEIS incorporates recoomendation in Subsection 4.2.3.2. 

22-250 Editorial corrections incorporated. 

22-251 Oust control treatment is an appropriate mitigating measure but not totally 
effective. 

22-252 Editorial correcttop incorporated. 

22-253 Agreed. The FEIS incorporates .. the concept that during the TAGS operational phase 
compressor station blowdowns would occur relatively infrequently. Scheduled 
major maintenance of turb1ne and compressor equ1pment would require blowdown of 
compressor casings at 30.000 operating hour intervals. Routine maintenance to 
turbine equipment would not require blowdown of compressor casings. 

Unscheduled blowdowns would occur infrequently during act1vat1on of emergency 
shutdown systems. It is anticipated that during thfl operational life of the TAGS 
facility. b lowdown of any given compressor station facility would be limited to 
only a few occurrences annua11y. Although maintenance blowdown could be timed 
not to coincide w.ith nesting act1vit1es of the Peregrine falcon, unexpected 
emergency b lowdowns could lead to a temporary or permanent nest abandonment by an 
adult pair. 

22-254 Comment accepted and the FEIS incorporates recomendatton in Subsection 4.2.6.2. 
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22-255 
[ 4.2.6.3.1 

22-256 
[ 4.2.7.3 

22-257 

[ 4.2. 7.3 

r 4.2. 7.4 

22-258 

22-259 
[ 

4.2.8.4 

22-260 

[ 

4.2.8.6 

[ 

4.2.8.6 

22-261 4.2.8.7 

4.2.8.8 

~ ~ 

all 

Table 4.2. 7-1 

1 

all 

5 

6 

3 

3 

1 

4 

9 

Crnment 

access road, and highway (unpaved) traffic 
generatas particulates. 

This section shoold address the effects, if 
any, of qaseous pollutants (particularly 
methane) on nearby species, such as the 
nesting peregrines at Canpressor Station 1. 

The last column in the table is mislabeled. 
We assune that the quantities listed ' 
represent solid waste. 

This section shculd be expanded to discuss 
the use of fencing and appropriate lar.d 
fill operations measures to preclude the 
developnent of an attractive nuisance and 
unwanted h\ll!lan/bea.r conflicts associated 
with solid waste disposal. 

Will any radioactive substances (e.g., 
qamna. sources) associated wi':h nondestruc
tive weld testi.ncr be stored or otherwise 
located at TAGS facilities? If so, thev 
merit inclusion. Have photographic cheini.
cals used for developing x-ray films of 
welds been considered? This section fails 
to address the larqe volume of waste oil 
generated by equ.iprent servicing during 
construction. 

This section should address the magnitude 
and duration of an earthquake that the 
pipeline will be engineered to withstand. 
The possibility of unknown faults and the 
flexibility of the buried portions of the 
line should also be addressed. 

Unless prarpt remedial action is taken by 
YJ?C "ponding of surface water on the 
upstream side o( the pipeline and redi
rection of surface water flow" can be 
expected to generate significant amounts of 
suspended solids. Turbidity resulting fran 
such erosion may be carried well downstream 
of the source, 

"frost heav~{Y] 

Define "birrodal failure scars." 

"heav~[Y) 
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22-255 No impacts from gaseous pollutants (part icu larily methane) would be expected to 
occur to any animal species in the vicinity of a compressor station should a 
venting (b1owdown) or accidental leak occur. Natural gas. which is primarily 
methane. 1s Hghter than air. In the TAGS system it would be under pressure and 
r1.se rapidly. Unless an organism is directly in the path of the releasing 
natural gas, no impacts would occur to animals. including the peregrines which 
could be nesting near Compressor Station Number 1. For additional discussion on 
peregrine falcons see responses to Co1111lents 22-16. 22-41. 22-67. 22-279. 22-285, 
22·-zga and 22-301. 

22-256 Editorial corre~tion incorporated. 

22-257 YPC intends to completely .enclose compressor stations with fencing. At 
construction camps. food scraps and wastes with the potential to attract 
carnivores wi 11 be secured in fenced areas or other appropriate locations to 
avoid human-carnivore interaction. Any landf111ed wastes would be covered daily 
or as required to avoid creating an attractive nuisance. Landfi n wastes are 
identified in Subsection 4.2.7.4. Additionally, the BLM stipulation would 
require an approved program for dealing with human/carnivore interaction. 

22-258 Radioactive isotopes would be used during nondestructive weld testing. This 
testing service would typically be provided as a service by a contractor licensed 
by the Nuclear Regulatory Colll!lission. Radiographic substances would be handled 
and stored per NRC regulations. Radioactive sources are generally returned to 
the facility that originally provided the source. 

Photographic chemicals used in field testing would be collected, stored, and 
transported to the nearest approved facility for proper handling and disposal. 
Similarly, waste oils would be collected, stored. and disposed of in accordance 
with appropriate regulations. 

22-259 Both TAPS and ANGTS authorizations require designs suitable for crossing active 
fault areas. YPC also will be required to develop and submit, for appropriate 
federal and state review and approval. a seismic design criteria program. The 
LNG facility has seismic requirements (see 49 CFR 193) that do not apply to 
either TAPS or ANGTS. 

22-260 As stated in Subsection 4.2.8.6, should uplifting of the pipe occur, it would 
tend to be localized as would the impacts. Although ponding could occur and 
surface flow could be redirected, no significant amounts of suspended solids 
would be expected, see mitigation measures in Subsection 4.8. 

22-261 Editorial corrections incorporated. 
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8-13 

6 

9-13 

Camient 

This section should be expanded to addres!i! 
project related alt.erat~on of flows due to 
winter const:ructi.on (i.e., tenporary and 
pemianent diversions for pipeline installa
tion). 

Define "flood hydrograph ... 

"glaciers, are formed by successive ..... 

"thennal,!y ••• " 

These sentences significantly understate 
the impacts of sediment and turbidity on 
aquatic resources. Moderate impacts on the 
spawninq beds of ~fish could 
result fran sed:i:ment deposition induced by 
upland erosion. The biolo9ic:al effects of 
turbidity, where silt- and sand-sized 
particles are !!£!: present in runoff fran 
eroding areas, are minor (as stated) only 
if localized and of short duration. We 
suggest expansion of this paragraph to. 
indicate that erosion, deposition, and 
turbidity can adversely affect fish and 
their habitat by filling spawning beds, 
suffocating incubating fish eggs and fry, 
and eliminating basal food chain organisms. 

The anticipated effluent treatment constit
uents and effluent levels are not consis
tent with a canbined industrial/danestic 
wastewater. 'l'he parameters listed with the 
exception of oil and grease, are irore 
typical of a danestic sewage effluent. For 
a canbined wastewater Total Hydrocarbons 
(TH} and Total Al:anatic Hydrocarbons (".l!AH) 
sha.tld be indicated. The standard for TH 
is 15 ug/1 and for ".!!AH 10 ug/1. Chlorine 
residual shoold also be indicated; the 
standard is 2 uq/l. 

Rat.her than indicating a irost probable 
number (MPN) for bacteria, the standard is 
usually stated as numbers of Fecal Coliform 
colonies per 100 milliliters (FC/100 Mt.). 

"and ~{Vling dolphins ••• " 

This table requires major revision. See 
camients on Section 3. 2 .11. 
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22-262 C011111ent accepted and the fEIS incorporates recommendation in Subsection 4.2.9.2. 

22-263 fdttor1al corrections incorporated. 

22-264 Coment accepted and the FEIS incorporates recommendation in Subsection 4.2.9.2. 

22-265 LNG plant effluent would be more typical of domestic wastewater than effluent 
associated with a petroleum refining or storage facility. With the exception of 
lubricants and cleansing substances, few 'industr1al sources with the potential 
for entering the wastewater stream would be used in the plant. In any case, YPC 
would comply with all applicable water quality requirements. 

22-266 Editorial correction incorporated. 

22-267 See response to Comment 22-183. 
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4.2.11.S 5 

~ 

14 

1-3 

16 

Colment 

"each [ANNJRMXJSJ stream freauented ~ 
fish would require ... " See Table 1.'.i-1 
for activities requirinq ADF&G permits. 

Research conducted by the state produced 
the conclusion that man-illduced sediment 
deposited in lQW""9X"adient stream reaches 
will produce long-teen iltpacts. 

It should be clear that the state is 
concerned with maintenance of resident as 
'Well a.s anadranr:::us fish resoi.JrC--es:-

Water withdrawal fran anadraoous fish 
overwintering areas will not be authorized 
by the state where such withdrawal would 
result in fish mortality. Also we note 
that "disposal pits" containing other than 
gravel or rock x;st likelv would not be 
pennitted in floodplains • 

[ 

4.2.11.5 

22-272 
6 13-14 'lhe South Fork Koyukuk, Chatanika, and 

Saleha rivers are considered sensitive 
streams in addition to those referenced in 
this paragraph. 

22-27{ 

22-274[ 

22-275[ 

22-276 

4.2.11.S 

4.2.11.5 

4.2.12.l 

4.2.12.4 

6 

7 

all 

1-2 

16-22 

12 

'lhe vecy high anadrarais fisheries values 
associated with these sites merit the 
protection afforded by realigrment. 
Alternative routes to avoid crossing the 
upper Gulkana River, the Little Tonsina 
River, and the Canyon Slough Canplex are 
possible, yet have not been examined in the 
DEIS. 

"larv_!(E]l ••• " 

'lhis section should be expanded to discuss 
the specifics of the reveqetation plan. An 
explanation of h<M the federal Grant of RCW 
(and State R:l4 Lease) will address reha
bilitation and reveqetation plan review and 
apprOll'al "WOO.ld be useful. 

The use of insulated pipe should be re
searched as a possible mitigating measure. 
In areas of high erosion potential such as 
slopes, an insulated pipe may allow soil 
temperatures to rise enough so as to not 
retard the growth of plants which would 
otherwise be able to anchor the slope and 
prevent erosion. 
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22-268 Comment accepted and the HIS incorporates recommendation in Subsection 4.2.11.2. 

22-269 Comment accepted and the FEIS incorporates recommendation in Subsection 4.2.11.2. 

22-270 Conment accepted and the HIS incorporates recommendation in Subsection 4.2.11.5. 

22-271 Colllllent accepted and the HIS incorporates recoomendation in Subsection 4.2.11.5. 

22-272 Corrrnent accepted and the FEIS incorporates recommendation in Subsection 4.2.11.5 • 

22-273 

22-274 

22-275 

The crossing of the upper Gulkana River has been modifed by subsequent discussion 
at the State agency/YPC meetlng held January 20, 1988. The identified problem 
has been solved for the Uttle Tonsina R1ver according to the ONR letter of 
January 27, 1988, Brossia to Ti leston. 

The Canyon Slough Complex is now considered an area of special concern along the 
TAGS alignment in Subsection 4.2.19.22. The FE'IS reflects material about Canyon 
Slough included in the State's Draft Prince Wi 11iam Sound Area Plan. 

Editorial correction incorporated. 

It is not appropriate at this stage of project development to discuss the 
specifics of the revegetation plan. The BLM's Grant of Right-of-Way requires 
that YPC prepare a detailed restoration plan wnich would include rehabilitation 
and revegetation for approval before any notice to proceed could be issued. 

22·276 The use of insulated pipe would be considered by YPC as a possible mitigating 
measure to prevent frost bulb blockage at stream crossings and other areas with 
high ground water flow. Use of insulated pipe in areas such as slopes would be 
examined along with other mitigative measures during detailed design. 
Retardation of plant growtn due to cold pipe effect is not expected to be a 
signiflcant problem. 
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22-280 
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4.2.13.4 

22-282 

22-283 [ 4.2.14.1 

22-284 [ 4.2.14.1 
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6 12 

6 13 

9 11-13 

6 

1 

3 

3 7-9 

1 9-13 

Table 4.2.14-1 

Carment 

"sludge ~ [OM] refu!.[G] e at 

·•or eu(A]trophyi.ng ••• " 

We believe that m.::rlerate inpacts to the 
Nelchi.na Hexd mayc:;Cciirif the Sourdough 
Creek camp and Canpressor Station No. 9 are 
const..'"UCted as proposed. Since the 
Nelchina Herd is of both regional and 
statewide significance due to good hunter 
access these .impacts should be pointed out 
in this sumnacy paragraph. 

This paragraph should discuss all instances 
where conflicts occur between the proposed 
pipeline alignment or facilities and 
recatmendations in the Alaska Peregrine 
Falcon Recovery Plan. Alternatively, 
11.ppe!'ldi.Y. H cculd be referenced for nnre 
infomation. 

Although the total annmt of nesting 
habitat affected may be small and the 
overall .impact minor, the local .impact 
would be highly significant and .impact 
would be iroderate to high. Plans to 
minimize this impact must be incorporated 
into the construction and operational 
phases. 

Floodplain material sites may adversely 
affect crane roosting areas. 

The statarent n'ltle overall .impacts fran 
disturbance du.rinq consb:uction would be 
iroderate to minorn is an oversimplifica
tion. The state has concerns regarding 
.impacts to the natural novements of 
migratory species due to consb:uction as 
well as the potential for pushing animals 
out of critieal overwintering habitat due 
to operation of the pipeline Ccmpressor 
Station No. 9. This potential .impact has 
not been adequately addressed in the DEIS. 

Table 4.2.14-1 does not list whales or 
plants as stated. 

The sensitive periods for bald eagles and 
gyrfalcons may begin earlier than indicat
ed. 
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22·277 Ed1toria 1 correct ions 1ncorporated. 

22-278 The BLM and USACE have carefully reevaluated the proposed location of TAGS 
facilities. construction activities, and operation activities as they relate to 
the Nelchina Caribou Herd. The FEIS has been revised, but not to the extent 
reflected in this cormient. For additional discussions of the Nelchina Caribou 
Herd also see responses to Colllllents 22-16, 22-41, 22-42, 22-54 and 22-282. 

22-279 C00111ent accepted and the FE IS incorporates the reference to Appendix H. The 
Biological Assessment included in Appendix H of the DEIS for TAGS was developed 
in cooperation and coordination with U.S. f1sh and Wildlife Service (FWS) 
Endangered Species staff specialists in accordance with Sect ion 7 of the 
Endangered Species Act of 1g69 as amended. Concurrence with the assessment and 
the mitigation factors was made by FWS. The intent of a Biological Assessment is 
to provide sufficient information and analysis to evaluate the potential effects 
of an action on listed and proposed species and determine whether such species or 
habitats are likely to be adversely affected by the proposed ac.tion. 

Information on peregrine falcon nest sites and territories was provided by FWS 
Endangered Species staff specialists, the recognized authorities in Alaska. 
Although information supplied omitted reference to nest sites along the Saleha 
River, the assessment covers the types of impacts anticipated, given the 
available data, and mitigation developed would provide for future protection and 
conservation of peregrine falcons that may be discovered or establish themselves 
in the proposed project area during the life of the pipeline rights-of-way 
grant. This holds true for any nest sites not specificaJly mentioned in the 
biological assessment but within 15 miles of the proposed pipeline route. 

An arbitrary 8 miles was used for illustrative purposes in describing potentially 
impacted nest territories alonlj the proposed pipeline right-of-way. Limiting the 
discussion to 1 or 2 miles, or increasing it to the 15-mile limit of protection 
indicated in the recovery plan guidellnes would not, in this case. be indicative 
of what could be considered a realistic assessment of potential impacts on 
peregrine populations a long the proposed route. 

Mitigation specific to the Sagwon Bluffs area would take precedence over the more 
general mitigation measures where the conditions of the measures overlap. Where 
specific mitigation measures do not replace or take precedence, the general 
mitigation measures apply. 

As stated in the Mitigation Measures. it is understood that the restrictions 
imposed by mitigation measures may not be appropriate under all circumstances and· 
in all conditions. Exceptions may be granted on a case-by-case basis after 
consultation with FWS. Additional1y, all phases of the project require 
consultation with BLM and FWS on design of site locations, construction 
timetables, operation, maintenance, and repair and tennination/rehabilitation 
activities. 

The term "pipeline realignment,n as used in the assessment and mitigation 
measures. includes repositioning an existing pipeline that has been pennitted. 
realignment of a staked centerline within a granted rights-of-way to cause it to 
encroach on a buffer zone for a peregrine falcon nest or move closer to a nest 
where USFWS and BLM have jointly determined that a pipeline could be staked 
and/or constructed within a buffer zone around a nest or nest territory. The 
restrictions on habitat alteration identified in the mitigation measures and the 
recovery plan guidelines (e.g. habitat alteration within 1 mile of nest sites) 
will remain in effect unless excepted by BLM in consultation with FWS. This will 
be accomplished as identified in the preceding paragraph. 
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Nothing in the Biological Assessment or the Mitigation Measures implies or is 
intended to imply permitting of any act ion. Permitting of construct ion of 
facflities within a granted rights-of-way is a separate legal process. The 
assessment and mitigation only serve to help condition any pennits and actions to 
conserve and protect the peregr1ne falcon populations 1n the proposed project 
area. All conditions of the mitigation measures and guidelines of the recovery 
plan must be met by YPC before construction can take place. If they cannot meet 
the conditions or do not get an exception granted, they will not be ab le to carry 
on construction or other activities that are related ta the project in areas of 
peregrine falcon habitat or occupancy as per the mit1gaton measures and the 
recovery plan guidelines. 

The purpose of the mitigation measures is not to preclude activities. but ta 
conserve and protect resource values to prevent a jeopardy situation as directed 

.bY the Endangered Species Act. For additional discussion on peregrine falcons, 
see responses ta 'Comments 22-16, ·22-41, 22-67, 22-255, 22-285 1 22-289, and 22-301. 

22-280 The discuss ion does indicate that a moderate local'ized impact could result in 
some areas, we cannot agree that these impacts· ~ould be major within the existing 
utility corridor. Major means a regional change in habitat availability or 
quality that would likely modify the natural abundance or distribution of a 
species potential through the life of the project. The impacts would be 
short-tem, construction-related impacts. Brink (1978) described the potential 
local impact of flooding on tundra birds as major. She suspected that 
White-fronted Geese, the only waterfowl species she discussed, benefited from 
such flooding. Therefore, as stated, the total amount of waterfowl nesting 
habitat loss would be small, and impacts minor. We do agree that pipeline 
engineering should attempt to minimize this problem, but for the general reason 
of reducing impacts on wetland habitats. 

22-281 Although some roosting sandhill cranes may be affected by floodplain material 
site activities, no area of known concentrations of roosting sandhill cranes 
would be impacted by material site activities. Each location for a material site 
would receive site-specific evaluation. Comment accepted and the FEtS 
incorporates recommendation. 

22-282 We believe the statement quoted in the comment is appropriate for a sunmary 
section and is cons1stent with the impact definitions in Table 4.1-1, as well as 
with the expanded infonnation presented above under Comments 22-16, 22-41, 22-42, 
22-54, and 22-278. The State's concerns regarding impacts on caribou migration 
have been responsed to also in these comments. The concern regarding "the 
potential for pushing animals out of critical overwintering habitat due to 
operation of the pipeline Compressor Station No. 9" is unfounded. Based on a 
worst case scenario of a 6,000-foot rqdius of influence. a circular area of 
approximately 4 square miles would be affected by operational noise from the 
compressor station, and no 4-square-mile area within the winter range of the 
Nelchina Herd can be characterized as "critical." Operation of Compressor 
Station 9 would cause local impacts on spring and fall migratory movements. as 
discussed in the cited comments. It should be noted that the proposed location 
of Compressor Station 9 on the southeastern flank of Hogan Hill would cause noise 
dispersion in the west and north to be significantly reduced below the 6,000-faot 
radius of influence due to the topography of the site and its relationship to the 
existing steep-walled material site used for state highway and TAPS maintenance. 

22-283 Editorial correction incorporated. 

22-284 Table 4.2. 14-1 has been modified to reflect earlier time period. 
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Section 

22-285[ 4.2.14.4 

4.2.15.2 

22-286 

4.2.15.2 

22-287 

22-288 [ 4.2.15.2 

[ 

4.2.15.5 
22-289 

22-290 
[ 

4.2.15.5 

22-291 [ 4.2.17 .2 

[ 

4.2.17 .2 

22-292 

22-293 
[ 

4.2.17 .2 

~ 

1 

3 

3 

1 

1 

4 

4 

5 

~ 

11-12 

4 

9 

4 

6-10 

5-7 

cannent 

YPC's carpli.ance with FWS conditions should 
be assured by B!M and not be "to the extent 
pos'SIEl'e.1' 

One :irq;>act not discussed in this section is 
closing of public campgrounds due to the 
presence of marauding bears habituated to 
humans. Such habituation results fran bear 
feeding by pipeline "'10rkers and poor 
handling and disposal of garbage and other 
attractants. 'l'his situation occurred at 
the public campground on the upper Little 
Tonsina River ne3.t' Pump Station U2 during 
TAPS construction. 

'1'he realigmient of the TAGS pipeline -west 
of Sumnit Lake is not recan.rended by the 
ADF&G. This is one of tr.e areas where 
the::-e is significant deviation fran the 
TAPS aliQTll!leJlt. This area should be 
mair.tai.Md in its current semi-wilderness 
state to protect the important fish and 
wildlife values found along the proposed. 
TAGS alignment. 

"[PARKS] federal conservation units, ••• ,. 

What does this paragraph mean? ffCM do the 
federal oor and the U.S. Coast Guard relate 
to state parks? 

'lhis paragraph should identify the lands in 
question and should explain why and hCM the 
federal oor and U.S. Coast Guard are 
involved in state designation of land for 
public purposes. 

"Fisher.!!!! ••• " 

A personal use salm::m fishery was estab
lished in the Yukon River bridge area. this 
year for non-local residents, many of whan 
reside in the Fairbanks area. 

As previously discussed, the TAGS project 
as currently proposed is likely to produce 
m::derate inpacts on the Nelchina Caribou 
Herd. Disturbance-related deflections of 
migrating cariboo are likely to reduce the 
effectiveness of the TAPS refriqerated
burial caribau crossing south of Hogan 
Hill. 
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RESPONSE 

22-285 Agree, but it is noted that the standards for protect ion of threatened and 
endangered species provide certafn latitudes when site-specific information is 
available. For additional convnents on peregrine falcons. see responses to 
Colllllents 22-16 0 22-41, 22-67. 22-255, 22-279, 22-298, and 22-301. 

22-286 State co11111ent accepted and the FE IS incorporates reco11111endat ion in Subsection 
4.2.15.2. 

22-287 See response to Comment 22-15. 

22-288 Ed Hori a 1 correct ion incorporated. 

22-289 See Comment Letter Number 1 from the U.S. Coast Guard. The first paragraph of 
Subsection 4.2.15.5 is deleted. 

22-290 See response to comment 22-289. 

22-291 Editorial correction incorporated. 

22-292 Cooment accepted and the FEIS incorporates recolllllendation in Subsection 4.2.17 .2. 

22-293 See response to Comment 22-54. 
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22-294( 4.2.17.4 

4.2.17.5 

22-295 

22-296 [ 4.2.17.6 

22-297 

22-298 

22-299 

22-300 

[ 

4.2.17.9 

[ 

4.2.19.2 

[ 

4.2.19.4 

4.2.19.5.1 

4.2.19.9 

4.2.19.11 

4.2.19.13 

22-30{ 

4.2.19.13 

4.2.19.14 

f 
4.2.19.17 

22-302 

Para. 

4 

3 

2 

1 

1 

2 

2 

2 

4 

1 

all 

Line 

1, 14 

10-13 

14 

32-38 

12 

6 

8 

l 

9 

7-9 

Caunent 

"Fisheries 

We waild argue that Enployment-i.nduced 
reductions in subsistence participation 
also have eoonanic effects. The 
interrelationship of cash and subsistence 
is alluded to in this section, but the 
discussion clearly demonstrates that 
sociocultural and econanic factors are at 
play. -

"'WOUld ~ in a ••• " 

We question the exclusion of North Slope 
and other Northern Corridor ccm.nunities 
fran those listed that might experience 
major but possibly tenp:irary restrictions 
on subsistence uses. 

The proposed 'l7IGS aliqrment at Sagwon 
Bluffs is not consistent with peregrine 
falcon restrictions provided in Appendix H, 
which prohibit habitat alterations within 
one mile of nest sites. 

The proposed 'l7IGS alignment at Slope Mtn. 
is not consistent with peregrine falcon 
restrictions provided in Appendix H, which 
prohibit habitat alterations within one 
mile of nest sites. 

"construct.ion(, 1.:..__Impacts to 

"KOY.!!(QJkuk River ••• " 

"point{, 1..: ..... '.~le 'l7IGS ••• " 

"[TAPS] ~ bridge 

· "bridge (RllMPl ramp ..... 
"is within 1 mile of a previouslv occupied 
peregrine falcon aerie and is within 2 
miles of a current! v occupied peregrine 
falcon aerie located ••• " Pipeline leasinq 
at Grapefruit Rocks is not an approved 
activity under the Tanana Basin Area Plan. 

This section needs to be expanded to 
describe the :importance of the sock.eye 
sallllon fishery in the Upper Gulkana. Ken 
FDberSQn (ADF&G) has indicated that fran 
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RESPONSE 

22-294 Editorial correction incorporated. 

22-295 Co1M1ent accepted and the FEIS incorporates recommendation in Subsection 4.2.17.5. 

22-296 Editorial correction incorporated. 

22-297 The BLM and USACE have carefully reevaluated subsistence uses and subsistence use 
patterns of those North Slope co11111unit1es closest to the proposed TAGS project 
and to other Northern Corridor cormwnities. On a worst-case basis. we still find 
no compelHng evidence to suggest the proposed TAGS project would create a 
significant short-term or long-term impact to existing subsistence uses and/or 
access to subsistence resources for residents of Anaktuvik Pass (about 60 air 
miles to the east).- Nuiqsut (about 75 air miles to the east), or Kaktovik (about 
115 air miles to the west). Over the past number of years, there has been a 
gradual shift of subsistence use away from the Utility Corridor where TAGS would 
be located. This shift also appears to be directly related to increasing public 
access as a result of state act ions on use of the Dalton H 1 ghway and is 
independent of the proposed TAGS project. Should conflicts between sport and 
subsistence uses intensify, there exists a state regulatory mechanism that gives 
priority to subsistence uses (see Subsection 4.2.17 and Appendix L). 
Accordingly, it is still concluded tnere would be no s1gn1ficant impact or 
"significant restriction" on residents of North Slope comnunities. 

22-298 

22-299 

Tne SLM and USACE have concluded that residents of Stevens Village under a 
worst-case scenario could have a significant impact to subsistence uses during 
the 36-montn period that TAGS was under construction. Operation of TAGS would 
cause no significant restriction to subsistence uses by residents to Stevens 
Village. The HIS and Appendix L have been revised accordingly. (For additional 
discussion, see response to Co11V11ent 22-57.) 

We disagree. The SLM prepared a detailed Biological Assessment on the 
anticipated effects of the proposed location of the TAGS and compressor station. 
That evaluation was submitted to tne FWS on June 3, 1987 in accordance with the 
provisions of the Endangered Species Act. 

On June 30, 1987, the FWS concurred w~th the BLM conclusion that the proposed 
TAGS project would not have any long-term or cumulative negative effects on 
penegrine populations providing protective measures outlined in the BLM 
Biological Assessment were followed. Also see responses to Conments 22-16. 
22-41, 22-67, 22-255, 22-279, 22-285, and 22-301. 

See response to COlllllent 22-298. 

22-300 Editorial correction incorporated. 

22-301 Comnent noted. 

22-302 Conment accepted and the FEIS incorporates recOlllllendation in Subsection 4.2.19.17. 
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~ 

4.2.19.19 

4.3.3 

4.3.16 

4.3.17.1 

4.3.17.2 

4.3.17.3 

4.3.17.3 

4.4.2.1 

4.4.3.1 

~ 

all 

1 

4 

2 

1 

2 

~ 

8-9 

10 

all 

11-13 

14-15 

1 

7 

9 

Camient 

5000 to 10,000 sockeye spa"Hn below the 
prq;osed crossing site, a.nC the con
struction activity is expected to adversely 
affect this resource. He has also pointed 
cut that there is no least sensitive time 
period for / fisheries concerns in this 
system. To avoid unnecess~.' fish and 
"Wildlife inpacts the AOF&G will request 
realignment of TJ\GS to avoid crossinq the 
UR;er Gulkana River. 

It should also be noted here that, with 
respect to the Gulkana River, there is a 
sockeye salmon incubation facility below as 
well as "above" the proposed crossinq s1te. 

It is wiclear if further constriction of 
the I.owe River char..:iel waild occur during 
construction of the pipeline. Constriction 
in narrow canyon areas that would inpact 
sahnon migration are not acce~...able. 
Impacts on fish passage, if any, should be 
discussed in this section. 

Minto Flats is currently in the legislative 
process for designation as a State Game 
Refuge. 

It is not clear why the "Healy Lake site" 
is JOOntioned here since it has not been 
discussed in preceding paragraphs. Also, 
Healy Lake lies between Delta and Tok, not 
near the T.AGS alternative route. 

Minto, Nenana, and Cantwell are the only 
camnmities in the Nenana Corridor that are 
classified as rural by the Boards of 
Fisheries and Game. 

Anderson/Clear, Healy /Suntrana, and 
McKinley Village are not rural. 

Anderson/Clear, Healy/SUntrans, and 
McKinley Village are not rural. 

"Fish~ ••• • 

"Appendix H (AJ ." We are unconvinced that 
the impacts will be "negligible." 

"including the proposed Minto Flats State 
Gaine Refuge , " 
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22-303 

22-304 

22-305 

22-306 

22-307 

22-308 

22-309 

22-310 

22-311 

RESPONSE 

YPC plans to construct the TAGS pipeline crossing of the Lowe River within 
Keystone Canyon in a single operation without constrict1on of the river flow. If 
geotechnical conditions require a staged trench excavaton at the crossing w1th 
diverson structures, then activities would be restricted to periods of low impact 
on ff sh passage • 

Connent accepted and the FElS incorporates recommendation. 

The Ory Creek site is in the v1c1n1ty of Healy. Reference to Healy lake was 
incorrect. 

Cormient accepted and the FEIS incorporates recommendation in Subsection 4.3.17.1. 

Co11111ent accepted and the FEIS incorporates reconmendation in Subsection 4.3.17.2. 

Connent accepted and the FEIS incorporates recolllllendation in Subsection 4.3.17.3. 

Editorial correction incorporated. 

Editorial correction incorporated. As stated in Appendix H, the U.S. fish and 
Wildlife Service found project-related activities. if mitigated, to be acceptable. 

Editorial corrections incorporated. 
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4.5.l.l 

4.5.1.2 

4.5.1.5 

4.5.4 

4.5.8.2 

4.5.11 

4.5.11 

4.5.13 

4.5.14 

4.5.18 

4.5.20 

4.5.20 

4.5.20 

4.5.20 

4.5.20 

~ 

1 

2 

2 

Line 

8-9 

5 

2 

6 2 

2 "Offshore" 

4 

all 

all 

2 

6 

18 

23 

23 

9 

4 

13-17 

8-10 

20-24 

4 

4 

3-11 

Camlent 

"in 1974, a oortion of the federal 

"be cons~(IOOJ first ••• " 

"TllGS ~ (IS] ••• ,. 

.. ~ ['1'2\.PS) ••• " 

"~ (DI.N?HER] Field 

"majnr C\llllllative[S] 

"~{TAGS) ••• " 

1'S previously noted, we expect cumulative 
impacts on the Nelchina Carilx:u Rerd. We 
do not agree that the state::ient "Inpacts 
could be absorbed without decrease to the 
local or :::-egicnal populat:ion" is 
necessarily true, particularly with 
reference to the Nelchina Herd • 

While we concur that loss of individuals is 
unlikely to occur, analysis of cumulative 
impacts should address habitat losses and 
the additive effects of disturbance associ
ated with permanent facilities on 
threatened and erdangered species. 

This section addresses the possibility of 
TAG.S affectinq the other pipelines. What 
about the other pipelines affecting Tl\GS? 

ENSTAR has proposed a gas pipeline fran Big 
Lake to Fairbanks that should be considered 
in this analysis. An upgrade of the power 
transmission intertie system has also been 
proposed and should be considered. 

This section should also address the plans 
and efforts by the Matanuska-Susitna 
Borough to develop a Port Facility at Point 
McKenzie in Upper Cook Inlet. An EIS is 
currently being developed for this project. 

"Preserve, ~ Minto Flats State Game 
Refuge, Denali ••• " 

•eoaras of Fisheries ••• " 

Rural and non-rural areas were designated 
by the Joint Board of Fisheries and r.ame in 
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22-313 

22-314 

22-315 

22-316 

22-317 

22-318 

RESPONSE 

The cumulative impacts on the Nelch1na Herd would be limited to minor or 
negligible increases in energy expenditure by any animals that deflected around 
Compressor Station 9 during migrations, after already having been deflected by 
the highway or TAPS; to increased, but negligible, mortality from a small amount 
of additonal poaching; and to increased mortality, probably negligible but 
perhaps minor, as a result of increased collisions with vehicles on the 
Richardson Highway. Any decrease 1n herd population size from the increased 
mortality described would most likely be negligible. Increased energetic costs 
during migration would not cause mortality unless the animals 1o question were 
already in extremely poor body condition as a result of other factors unrelated 
to TAGS. Caribou have the lowest net cost of locomotion of any terrestrial 
species yet studied (S.G. Fancy and R.G. White 1987, Energy expenditures for 
locomotion by barren-ground caribou. Can. J. Zool. 65:122-128), and although 
migrating females appear to have low energy reserves during spring migration. the 
additional distance traveled in deflecting around localized construction or 
operational act1vties associated wit~ TAGS would be very small in tenns of the 
total distance covered during spring:m1grat1on to the calving grounds. No adult 
mortality caused by increased energetic demands resulting from deflected 
movements is expected; it is conceivable. but not likely, that some pregnant cows 
1n very poor condltion could suffer abortion of fetuses if forced to detour long 
distances around project activities or fac11ities. 

Comment accepted and the FEIS incorporates rec011111endations in Subsection 4.5.14. 

Coriment accepted that the other pipelines effects or TAGS should be identified. 
Appendix 8 discusses the compatibility of the various pipeline systems. 

Coament accepted and the FEIS incorporates recommendation in Subsection 4.5.20. 

Comment accepted and the FEIS incorporates reconmendation in Subsection 4.5.20. 

Editorial correction incorporated. 

Conment accepted and the FEIS incorporates recommendation in Subsection 4.5.20. 
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Section ~ !:!!:l!. 

4.10 all 

5.2 

Comlent 

the sprinq of 1987. 'Itle referenced sen
tence is therefore incorrect. 

'!'he DEIS does oot provide the reviewer with 
a clear definition of •irretrievable'" and 
•irreversible,• nor does the narrative 
aa::aipanyinq Table 4.10-1 fully explore the 
concepts cif • !rretrievabl'll" ar.d 
"irreversible" as the are applied to the 
various environmental disciplines outlined 
in the DEIS. In order to evaluate Table 
4.10-1 as to the accuracy of the yes/no 
notations, definitions are required. 

Delete all references to state requirements 
for environmental assessment prior to 
authorizing a right-of-way for the project. 
DOC is coordinating state agency reviews 
(designated cooperat!.nq agencies) of the 
DEIS as corra.tly stated in Section 5-4. 

APPENDIX F a:H!EN'l'S 

'Itle maps in Appendix F do not accurately show land status along the 
proposed TAGS route. It is i.Jrp:>rtant to represent it qraphically and 
accurately. Present maps are not legible. 

APPmDIX H a:MilENTS 

'Itle state has reviewed Appendix H for carpleteness and has discussed its 
contents with the USfWS Endangered Species staff. We believe that the 
Biological Assessment requires sane clarification. Our ccmnents follow and 
are arranged by headings used in BI.M•s Biological Assessment. 

Specific Areas '!bat Mav be Affected 

It appears that a criterion of identifyinq'pereqrine nest sites within an 
eight-mile distance ficm the proposed '12\GS route has been used in the 
Biological Assessment, Using this criterion, two historic nest sites near 
Richardson fall within the "Biq Delta area" and should be included in the 
discussion. Two additional sites have been noted on the Saleha River 
within 1.5 to 2.5 miles fran the proposed '12\GS route. These should be 
discussed. One historic nest site, although apparently not well docunent
ed, exists on the Chena River within four to five miles of '12\GS and should 
be at least mentioned. 

At Grapefnrlt Rocks, the proposed TAGS route passes 
the historic aerie which, although on state land, ==-==.::.,..:::;:.::~=:::..; 
the proposed pereqrine mi tiqation ireasures. 'Itle ADF&G has recamiended 
disapproval of the '12\GS route at this location. 

- 39 -

RESPONSE 

22-319 Subsection 4.10 is meant to be a sunmary of those impacts identified in 
Subsection 4.2 for the proposed project. The terms "yes" and 11 no" in Tab1e 
4.10-1 rely on the definitions of irreversible and irretrievable with respect to 
the impacts defined and the knowledge of what is generally occurring along the 
existing TAPS right-of-way. 

22-320 Statement deleted from the FEJS in Subsection 5.2. 

22-321 The maps included 1n Appendix f provide an overview of land ownership. More 
detailed maps would be available as identified in the response to Coll1llent 15-6. 

22-322 See response to 22-279. 
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Although the "Slope Mountain area" discussion ackna..rledges that the 
proposed TAGS route passes within one mil.e of a nest site, "1hich is not 
consistent with prop::ised peregrine mitigation, no discussion of realignnent 
at this location appears in the DEIS. 

The discussion for the area "South of Sagwon" on the Sagavanirktok River 
discusses two nest sites but does not give the distance fran the proposed 
Happy Valley Camp and airstrip to the nea.rb<J nest site. This distance is 
required in order to dete:md.ne carpatibility between prop::ised facilities 
and the peregrine mitigation measures. 

In the "Sagwon Bluffs area" discussion, only six nest sites are mentioned 
but seven are kncJwn within eight miles of the prop::ised TAGS route: two 
near PS 12 as stated; one about 3. 75 miles fran the TAGS route between PS 
12 and Sagwon, "1hich was apparently overlooked; and foor within three miles 
of the route as stated. Although the discussion correctly states that two 
nests are within two miles of the proposed Ccltpres:sor Station No. 1 lo
cation, it fails to state that one of these sites is slightly less than one 
mile fran the station location (station perimeter). Also, although the 
discussion correctly states that one nest is within one mile of the 
proposed pipeline, actually two of the nests fall within this range, beinq 
only about 0.5 miles fran the route. 'lhe proposed TAGS route appears to 
conflict with the peregrine mitigation measures even though an exception 
has been made for Canpressor Station No. 1, if it is located at least one 
mile fran a nest site. 

At Franklin Bluffs, a preconstruction camp is stated to be planned "approx
imately four miles fran the nearest nest"; however, three miles fran the 
nearest portion of the large, previously mapped (ANGI'S) nest area appears 
closer to the ma.i::k. 

Chemical C.Onta:mination 

The fifth paragraph shoold clearly state that the proposed location of 
Callpressor Station No. 1 is slightly less than one mi.le fran a peregrine 
nest site. 

C.Onsetvation and Mitigation Measures 

Throughout the mitigation measures, BI.M has referred to "pipeline realign
ment" as a prohibited habitat alteration. We believe that pipeline con
struction more clearly states the intent of the prohibition on habitat 
alteration. OUr discussion with usms Endanqered Species personnel re
vealed that they W'lderstood "pipeline realiqmient" to mean pipeline con
struction. We believe the confusion arises fran the l\NGI'S Section 7 
consultation where the word "realiqmient" was used in its dictionary sense 
of deviation fran an awroved route. The ADF&G recaimends that the TAGS 
language be amended to prohibit pipeline routing within one mile of nest 
sites unless specifically authorized within the mitigation measures. 
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RESPONSE 

22-323 Conment noted, see response to Convnent 22-279. 

22-324 See response to Co111Dent 22-279. 
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~ Line Camient 

With reference to construction near the Sa.')INOll. Bluffs nest sites (Section D 
of the mitigation ireasu.resl , it is unclear 'Whet.her or not mitigation 
measures B.l.b, B.2.a, and B.3 'WOUld apply (i.e., be additive), as wll as 
D.1 and D.2, in the event occupied nests are present. Likewise, would C.3 
apply to '12\GS activity in the Sagwon area? If awroval of the proposed 
location for Corpressor Station No. l is granted following a diligent 
search for alternative sites, w recarmend th.at mitigation measures B.l.b., 
B.2.a, and B.3 (=C.3) apply to '12\GS-related activity in the area. We 
assune th.at this would require disapproval of the proposed TAGS route sooth 
of the calq)ressor statioo where the pipeline would be O. 5 mile fran two 
peregrine nest sites, 
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RESPONSE 

22-325 See response to Comment 22-279. 
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.. ~~ :: . ~ United States Department of the Interior 

'~~ .. ,/ 
IN REPLY REFER TO: 

ANC-FlJE 

Mr. Jules V. Tileston 

FISH AND WILDLIFE SERVICE 
1011 E. TUDOR RD. 

ANCHORAGE, ALASKA 99503 

U.S. Department of the Interior 
Bureau of Land Management 
Alaska State Office 
701 C Street, Box 30 
Anchorage, Alaska 99S13-0099 

Dear Mr. Tiles ton: 

-=- ... 
HtN 2 0 1987 

The U.S. Fish and Wild life Service (Service) has reviewed the Trans-A la ska Gas 
System Draft Environmental Impact Statement and offers the following comments 
for your consideration. Specific comments are referenced by page number, 
colu:.11n listing, and number. 

GENER.AL COMMENTS 

The document adequately provides a broad description of the proposal, 
including the potential adverse environrnentiitl impacts. We understand that 
construction specifics will be provided during the Tiered Processing Procedure 
as proposed by the U.S. Army Corps of Engineers. 

In general, we find deficiencies in two areas. First, the document needs to 
clearly identify measures to avoid adverse impacts, thereby reducing overall 
mitigation needs. The Service believes that certain high-value wetlands 
should be avoided during pipeline siting and construction ,and thus should be 
specifically excluded from the Tiered Processing Procedure, These wetlands 
are undisturbed ponds (1.0 acre or larger}, undisturbed lakes (10.0 acres or 
larger), and brackish sedge marsh (or equivalent types in alternative 
classification schemes). Other sens! ti ve habitats should be avoided as we 11. 
Secondly, the document fails to address mitigation of direct habitat losses 
associated with the project. To correct this deficiency, che following 
information should be developed and included: 

23-1 
l. Predictions of direct and indirect losses of wildlife and wildlife habitat. 
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2. Mitigation measures for the habitat lost to the project. Consideration 
should be given to off-site and out-of-kind mitigation techniques when 
adequate mitigation cannot be achieved on-site and in-kind. 

3. Procedures for (a} comparing actual post-construction habitat impacts with 
pre-construction estimates; (b) measuring the ef fee ti veness of selected 
mitigation techniques; and (c) determining mitigation requirements. 

The aforementioned items shoul4 be addressed in a comprehensive lllitigation 
plan which would address all mitigation requirements for the project. This 
plan would also include Best Management Practices and agency stipulations 
which in-turn could be used as a field guide during project construction. 

23-1 

RESPONSE 

1'4any of the adverse impacts 1dent1f1ed in the EIS would result in moderate to 
negligible long-term effects. The mit1gat1on measures tn Subsection 4.7 along 
with expected pennit stipulations would assist in reducing the adverse impacts. 
but many of the identified impacts would occur 1f the project is constructed. 
NEPA does not require that all adverse impacts be mitigated, but that they are 
addressed so that the decision maker can evaluate the project and the impacts. 
and then reach a detennination. 

The USACE proposes to exclude these wetland types from the tiered processing 
procedure, however. this will not preclude YPC from applying for individual 
Section 404 pennits in these wetland types. The USACE does not have the 
authority to deny an applicant the use of a specific wetland or wetland type 
without first going through the full pennit process and detennining that it would 
not be in the publlc interest to authorize the proposed work 1n that specific 
wetland or wet 1 and type. 

The TAGS project is not yet at the detalled design and engineering stage, nor 
have they initiated the site-specific environmental studies necessary to co~ly 
with the various federal and state requirements to provide the infonnat1on 
suggested for inclusion in the EIS. 

The Bll'<I' s Grant of Right-of-Way would require YPC to develop 25 comprehensive 
environmental and engineering plans to comply with proposed stipulation 1.8.1 of 
the grant. 
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SPECIFIC COMMENTS 

Agency - Fish and Wildlife Service 

[

Page 1-19; Table 1.11-1 

23-
2 

The Service baa been designated as a cooperating agency in the preparation of 
the document. The provisions of the Fish and Wildlife Service Coordination 
Act and the Service Mitigation Policy Statement wt 11 be implemented in Phase 
IV-Startup and Operations al well aa in Pbaaea II and Ill. 

[ 

Page 2-2; Table 2,2,1-1 
The total amount of fieh and wildlife habitat that will be lost to project 

23-3 operations is estimated at 8,119 acres. We recommend that surveys, to be 
completed within one year of etartup, be made to determine the actual total of 
habitat acreage lost. 

[

Page 2-17; column 1, line 28 and Table 2.3.1-1 

2
3_4 Please explain why the Trans-Alaska Pipeline System Sourdough Construction 

site will not be used. Please complete the Table for Construction Spread #5 
as it relates to Compressor Station #9 - Sourdough Creek. 

[ 

Page 2-18; Table 2.J.1-2 
Temporary material storage areas were developed near Prospect, Gulkana, and 
Willow Lakes during construction of the Trans-Alaska fipeline System. Please 

23-5 discuss why these sites have not been designated for use during construction 
of this project. A stated objective of this project is "Reuse former 
Trans-Alaska Pipeline System facilities ••• as much as possible" (Page 2-53, 
column 2, line 38). 

23
_
6 

Please rewrite the "Minimize impacts ••• " statement to be more encompassing. 

[ 

Page 2-53; column 2, lines 13 and 14 

Suggestion: "Minimize adverse impacts to fish and wildlife, including marine 
species, and their aquatic and terrestrial habitats," 

[

Page 2-54; column 2, line 15 
23-7 Replace .. light" with "atabilization" so it reads "Perform stabilization 

grading " 

[

Page 2-55; column 2, line 21 
23-8 Add "and we~land" after "stream" so it reads "In sensitive stream and wetland 

areas • , • 

[

Page 2-55; column 2, lines 31,. 32, and 33 
Please rewrite the "In general, for water • , , " statement to be mQre 

23-9 restrictive. Suggestion: "Quantities and methods of removing water from fish 
streams and lakes will be in accord with Alaska Department of Fish and Game 
directives." 

[

Page 2-56; column l, line 13 
2 3-1 O Afi:er " ••• sensitive streams" add "in accord with State Water Quality 

Standards." 

23·2 

23-3 

23-4 

23-5 

23-6 

23-7 

23-8 

23-9 

23-10 

RESPONSE 

Coment accepted and fEIS incorporates recommendation in Table 1.11-1. 

There 1s a requirement on federal lands that the applicant provide •as builts" 
fo11ow1ng completion of construct1on. This would ident1fy areas occupied by 
TAGS. which 1n turn could be compared to 1nfonnation provided during initial 
design stages. 

Since the pipeline involves both federal and state authorizattons. unifonn data 
collection and analysis requirements would be developed during the design 
criteria phase to coordinate the federal and state efforts. 

Use of the abandoned Sourdough construction s1te was considered by TAGS during 
initial project scoping, but was eliminated when the TAGS pipeline routing was 
relocated to the east of the Richardson Highway to avoid the Gulkana Nat1ona1 
Wild and Scenic River area. The TAPS Sourdough camp site and storage yard is 
bounded on the north and south by the Gulkana Wild and Scenic River corridor and 
to the west by a TAPS special buried refrigerated caribou crossing. The 
co-location of the TAGS pipeline construction camp and the constructon camp for 
Compressor Station No. 9 at the Hogan Hi 11/Sourdough Creek site reduces the 
bedspace requirements (to 600 for the pipeline and 300 for the compressor 
station) and reduces impacts to the caribou crossing by creating a single po1nt 
of construction camp activity to the north of the crossing. 

See response to Comment 22·104. 

Language contained 1n this section has been summarized from the application filed 
with the BLM and USACE. As such, the suggested revision of the applicant's words 
is inappropriate. Agree with the intent and wi 11 treat as out lined in response 
to Comments 22-123 and 12-19. 

This section deals with YPC' s proposed mitigation and it is not approprhte to 
add to or take away from them. 

See response to Comment 23-7. 

See response to Cormient 23·7. 

See response to Comment 23-7. 
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COMMENT LETTER 23 
(Contd) 

Page 2-57; column 2, line 10 
The mitigative aspects of the proposed project should consider mitigation for 
the habitat lost due to the construction of permanent facilities. NOTE: The 
lack of considerat ton for the mi t lgation of permanently lost ha bi tat wt 11 be 
mentioned throughout the text of ()ur review and discussed with our comments 
pertaining to "Other Agency Participation ••• , " Page 5-2, column 1, line 24. 

Fage J-16; column l, line 39 
Flease change "Erigeron 111yirii" to read "Erigeron!!!!!!!!." 

fage 3-17; column l, lines 8, 9, and 10 
The statement 1s made that "Dall aheep habitat 1s also important for • • • 
hunting." Please discuss this within the context of the hunting prohibition 
within fiva 1ailes of the Dalton HighYay. 

Page 3-19; ~olumn 1, lfjes 24, 25, and 26 
To be more descriptive, the sta~emer.t sho•Jld real!: "Froi:i. Glennallen the 
Richardson p;,irallels the Copper, Little Ionsina, Tiekel and Tsina Rivers and 
Ptarmigan Creek." 

Page 3-33, colwn l, lines 32 and 33 
Tile statement 1.s made that "The pipeline ::rosses Qlore than 200 streams." W1. th 
reference to Pages 3-47, 48 and 49, Table 3.2.11-1, please make the 
di1Hincdon between the "number of .. creams cross~d by the pipeline" and the 
"number of pipeline stream crossings." It is possible that a single stream 
may have multiple crossings. See Page 3-46, column 2, lines 17 and 18. 

Page 3-44; column 1, line :a 
This section on fish in Pore Valdez should include anadromous populations of 
Dolly Varden char. 

Page 3-44, column 2, line 22 
This section on birds in Port Valdez should include nesting and migrating 
populat tons of bald eagles. 

Page 3-45; column 2, line 7 
This section on commercial and sport fisheries contains no sport fishing 
information. Please expand it to include relevant data, e.g., species, 
man-hours, dollar values, fishing locations, etc. 

Page 3-52; column l, line 27 
Coho salmon and anadromous, as well as resident, populations of Dolly Varden 
char occur in the Lowe River. 

Page 3-62; column 2, lines 6 and 
The Chicina/Copper River bhon range h historically east of the Copper 
River. The Trans-Alaska Gas System line, west of the Copper River, will not 
impact this herd. 

RESPONSE 

23-11 See response to Coounent 23-7. 

23-12 Editoria 1 correction incorporated. 

23-13 The only type of hunting permitted within 5 miles of the Dalton Highway north of 
the Yukon River is w1th bow ana arrow. Use of firearms is prohib1ted within the 
5--mi le area. 

23-14 COlllllent accepted and the FElS incorporates coment. 

23-15 There 1s no difference.between the two phrases. The listing of 104 fish streams 
in Table 3.2.11-1 identifies the exceptionally productive fish streams crossed or 
i111>acted by the proposed TAGS project. In Cooment 22-183, the State identifies 
the remainder of the fish streams crossed. providing a complete inventory of all 
fish streams. Often. the project crosses streams that are not presently 
inhabited by fish. The total number of streams crossed is greater than 200, but 
until sfte-spec1ffc alignment is CO!qlleted, an exact number cannot be identified. 

23-16 

23-17 

23-18 

23-19 

23-20 

Cooment accepted and the FEIS incorporates recommendation in Subsection 
3.2.10.2.3. 

C01rment accepted and the FEIS incorporates reco11111endat ion in Subsection 
3.2.10.2.4. 

Colllllent accepted and the FEIS incorporates reco11111endat 1 on in · Subsect1on 
3.2.10.2.5. 

Comment accepted and the FEIS incorporates recommendation in Subsection 3.2.11.5. 

COlllllent accepted and the FEIS incorporates rec011111endation in Subsection 
3.2.13.2.1. 
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Page 4-2:.i.; column 2, lines 1, 2, and 3 
An "associated moose kill" is listed as a secondary impact of increased rail 
traffic. rlease develop this discussion co include 3 problem statement, 
present traific volume and expected increases, timing, present rate of moose 
mortality, projected rates of loss, and planned mitigation. 

[ 

Page 4-31; Table 4.2.7-t 
23-22 On the far-right column heading, consider a change to: 

Daily Solid Waste Quanttties (lbs.) • 
Average 

23-23[ 

23-24[ 

23-25[ 

23·26[ 

23-27( 

Page 4-32; column 1, 11 nes 19 and 20 
An acc.apted mitigation technique is the construction of fencing to keep 
carnivores away from foodstuffs and putresctble wastes. Please discuss how 
this fencing recommendation will be used at the ca111p and compressor station 
locations. 

Pa~e ~-45; cclumn l, tine 4 
.\dJ "are forme,;!" after "glaciers," so it reads " ••• or glacier;;, are formed 
by success! ve • • • • 

Page 4-45; column 1, lines 43, 44, and 45 
The possible impacts of turo1d1ty and sedimentation are perhaps too lightly 
dismissed. Pler.se expand the JI. scussion to inc lt:de the smothering of spawning 
!:ieJs, the loss of eggs and 1or fry, the disrupti'>n of the fooJ chain by the 
d isplacecient of aquat le organisms and changes in stream t lora. 

Page 4-46; column 1, lines 34 through JY 
Leakins fuel lines caused contamination problems at several Trans-Alaska 
Pipeline System locations (Prospect, Galbraith, Franklin Bluffs). It was 
determined that frost heaves cracked threaded pipes that were buried in the 
camp pads. Please discuss techniques to preclude this problem, i.e., fuel 
lines in utilidors, welded joints, metered delivery systems. 

Page 4-47, column 2, lines 36 through 42 
Tributaries of the Delta River aggrade rapidly and threaten highway 
crossings. Please discuss the possible use of this mineral material to meet 
construction needs and to relieve highway maintenance problems. 

[ 

Page 4-54; column 1, line 42 

23 _28 This section should include a discussion on mining plan development, including 
quantities available, co-users, aliquot expansion, environmental 
considerations, restoration, erosion control. 

23·29[ 
Page 4-63; column 1, lines 16 through 38 
The discussion of impacts to caribou populations seems to have been 
sidetracked into a general evaluation of noise on wild life. This discussion 
and the reference to bald eagles could perhaps be located in more appropriate 
sections. 

23-21 

23-22 

23-23 

23-24 

23-25 

23-26 

23-27 

23-28 

23-29 

RESPONSE 

See response to Conment 22-39. Although more construction material would be 
transported by rail, no schedules are yet available. 

C00111ent accepted and FEIS incorporates recOllllllendation in Table 4.2.7-1. 

See response to Conment 22-257. 

Conment accepted and FEIS incorporates recolllllendation in Subsection 4.2.9.2. 

Coament accepted and FEIS incorporates recomendation in Subsection 4.2.9.2. 

Yukon Pacific Corporation is aware of concerns related to past problems with 
separation of threaded fuel lines·buried tn camp pads. The use of welded joints 
and, where practical, utilidors has been detennined to be the best technique to 
minimize such leaks. 

The use of the materi a 1 deposited by t ri butari es of the Del ta River on the east 
side of the Richardson Highway would be considered by YPC for use in meeting TAGS 
construction gravel requirements. The use of any particular site as a material 
source would be based on an evaluation of quantity, quality, and accessibility. 

See response to Colllllent 22-52. 

This paragraph more appropriately belongs in the discussion of noise and has been 
relocated to Subsection 4.25. 
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(Contd) 

Page 4-60; column 1, line 34 
The mammal section should be expanded to include marine mammals - sea otter, 
seal, sea lion - and the Marine ~lammal Act of 1972, as amended. 

l'age 4-69; column 1, line 25 
The statement is made that impacts of direct habitat loss due to Trans-Alaska 
Gas System would be minor. Please expand this dtscunion to include pre- and 
post-construction assessments of habitat values to the species identified in 
the Service Mitigation Policy Statement. This document was provided to you on 
May 13, 1987. 

Page 4-82 i column l, line 25 
Please verify the statement pertaining to a 5-mtle-wide corridor closure on 
each side of the pipeline. The closure may have been applicable only north of 
the Yukon River (Dalton Highway). 

Pag-e 4-92; column Z, lines 26 and 27 
This statement implies that a Trans-Alaska Pipeline System construction camp 
existed at Slope Mountain. Any camp(s) in that vicinity was probably 
aasociated with either the state highway department or the Northwest gas line 
effort. Please verify. 

Page 4-114; column l, lines 4 and 5 
The statement that ". • • there is no firm commt tment to proceed fol thP. t1"o 
proposed Valdez refineries ••• " appears to be contradicted on Page 4-114, 
column 2, line 20 - The Alaska Pacific Refinery " ••• ts scheduled to be 
built beginning in 1988 •• .''and on Page S-7, item 5.5.7.2.2, the statement 
is made that the proposed Valpetro Refinery construction would begin in 1987. 
flease clarify. 

Page 4-97; column 2, line 12 
Please provide justification for the proposed pipeline routing west of S1mmit 
Lake as opposed to paralleling the Trans-Alaska Pipeline System line east of 
the Richardson Highway. 

Page 4-128; column 2, line 25 
This section contains no mitigation provisions for habitat lost. flease 
address. 

Page 4-131; column l, lines 39 through 46 
Unavoidable adverse impacts could be mitigated by off-site, out-of-kind 
considerations. Please address. 

fage 5-2; column l, line 24 
The Service is a cooperating agency under provisions of the Fish and Wildlife 
Coordination Act (48 Stat. 401, as amended). Accordingly, we recommend that 
the Service's Mitigation Policy Statement be considered in establishing 
mitigation for lost habitat. 

23-30 

23-31 

23-32 

23-33 

23-34 

23·35 

RESPONSE 

Co11111ent accepted and FEIS incorporates recommendation in Subsections 4.2.10.6 and 
4.2.10.7. 

Our assessment that direct habitat loss due to TAGS would be minor was based upon 
past experience on the TAPS oil pipeltne project and our belief that mitigative 
measures such as rehabilitation and revegetation of disturbed areas, as well as 
avoidance of some of the most sensitive areas, would assure that direct habitat 
losses, when looking at the entire project, would be minor. Page 2 of USFWS 
Service Mitigation Policy Statement recognizes that there are site-specific high 
value habitat components and reconmends that 11 concerns for these highly valuable 
habitat components must be addressed during the final siting of the pipeline 
right-of-way and appurtenances. Special Nfield·fitting 0 and the development and 
implementation of site·specHic construction methodologies are strategies 
available to achieve mitigation goals." Both the USACE and ttie SUI are committed 
to minimizing habitat loss through this process during the final pennitting and 
siting of the pipeline and its various component parts. 

Conment accepted and FEIS incorporates reconmendation in Subsection 4.2. 17 .4. 

It should read ANGTS fly camp pad. 

The first 5tatement is correct. The Alaska Pacific Refinery appears to be on an 
indefinite hold and the status of the Valpetco Refinery is unknown. 

The proposed routing west of Sunmit Lake rather than paralleling the TAPS line to 
the east was selected by VPC based on environmental and engineering evaluation of 
both routes. The western route is preferred for severa 1 reasons; 

0 The geotechnical conditions are better for construction and operation of a 
chilled gas pipeline. Both the soils and the slopes encountered on the 
western route offer more favorable conditions for constructability and for 
long-term operation than conditions along the eastern route. 

0 The route avoids the poor geotechnical conditions and the environmental values 
of the Gunn Creek flats area. 
The route avoids conflicts with both the TAPS pipeline and the Richardson 
Highway by eliminating several pinch points and crossings. 

0 The western route has only one stream crossing at the upper Gulkana River. 
versus numerous stream crossings on the eastern route. 
lt avoids the fish Creek area and associated environmental values. 

0 The western route is shorter. 

In response to agency concerns, a field evaluation of the proposed route was 
conducted during the sulTlller of 1987. The purpose of this site visit was to 
gather additional infonnation and evaluate both routing options at Su111111t Lake. 
This field investigation confinned the initial YPC choice of the western option 
as the preferred route. Potential fisheries habitat near Mile Post 503.0 on the 
western route was evaluated during this field program and it was detennined that 
slight adjustment of the routing may he appropriate to protect habitat values. 
The field study also confinned that special design and construction procedures 
may be required at the crossing of the Gulkana River. More detailed geotechnica1 
and hydro logica 1 studies would be needed ·to evaluate any impacts of the pipeline 
on a proposed ADF&G fish hatchery and to select the proper pipeline design. 
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23-36 

23-37 

23-38 

RESPONSE 

The primary responsibility for 1mp1ement ing these recommendations rests with the 
USACE, BLM, and ADNR. It is important that al 1 three agencies be consistent in 
applying mitigation of this type. At this point in t1me, there is no agreement 
among these agencies on how to apply these reconmendations. 

See response to Conment 23-36. 

See response to Conment 23-36 • 
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SUHW1RY 

In slltlmary, we fiaJ the Trans-Alaska Gas System Draft Envi ronmc::ital Impact 
Statement deficient in addressing mitigation issues. We do feel, however, 
that by addressing the general and specific ~ollllllents identified prevf.ousl1. 
the document wi 11 be acceptable to the Service. 

The Service has and will continue to respond directly to the Corps of 
Engineers with similar comments on Appendix M - Public Notice of Tiered 
Processing Procedure for Trans-Alaska Gas System, which was issued 
concurrently with this Draft Environmental Impact Statement. 

Thank you for the opportunity to comment. We are available and wi Hing to 
assist in mitigation planning. Please contact Mr. Hank Hosking of my 
Anchorage Fish and Wildlife Enhancement staff at 271-4575 with any questions. 

Sincerely, 

(,lhRI;~ 
Regional Director 

cc: Fairbanks Fish and Wild life Enhancement 
Corps of Engineers, Anchorage 
Environmental Protection Agency, Anchorage 
National Marine Fisheries Service, Anchorage 
Alaska Department of Natural Resources, Anchorage 
Alaska Department of Environmental Conservation, Anchorage 
Division of Governmental Coordination, Anchorage 
Alaska Department of Fish and Game, Anchorage 
National Park Service, Anchorage 
Alaska Department of Fish and Game, Fairbanks 
Regional Environmental Officer 

RESPONSE 

23-39 See revised mitigation, Subsection 4.8. 
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Office af the Federal Inspector 
Alaska Natural Gas Transportation System 

FA·1 
1000 lndepencience Avenue. SW 

Washington, DC 20585 

Michael J. Penfold, State Director 
Bureau of Land Management 
Alaska State Office 
701 C Street, Box 30 
Anchorage, Alaska 99513 

Dear Mr. Penfold: 

November 20, 1987 

At the request of the Bureau, the Office of the Federal 
Inspector (OF!) has participated as a cooperating agenc~' in the 
er.viron~ental review process for the Trans-Alaska Gas System 
(TAGS). Ouri~g this process, my office has worked closely with 
the Bureau to expedite consideration of the TAGS project in a 
manner consistent with my responsibilities concerning the Alaska 
Natural Gas Transportation System fANGTS) • My review of the 
Draft Environm~ntal Impact Statement IDE!S), alon9 with the draft 
Right-of-Way Grant for TAGS, indicates these efforts have been 
productive . 

OFI is interested in the TAGS project and the DEIS for TAGS 
because of my respon~ibilities as Federal InRpector under the 
Alaska Natural Gas Transportation Act and Reorganization Plan No. 
I of 1979. These responsibilities include the coordination and 
monitoring of Federal activities concerning ANGTS, as well as the 
"enforcement of all Federal statutes relevant in anv manner to 
pre-construction, construction, and initial operation" of ANGTS. 
Since in many locations TAGS would be constructed adjacent to or 
across the existing ANGTS Right-of-Way, it is inevitable my 
responsibilities will involve TAGS. 

OFI's review of the DEIS indicates it raises many of the 
same concerns I identified in my July 9 letter on the preliminary 

[

DEIS. In particular, OFI believes the DEIS may not focus 
sufficiently on the cumulative effects of constructing both ANGTS 
and TAGS. The analysis of cumulative effects, including 

24-1 especially the incremental effects of constructing a second gas 
pipeline, is important to OFI because of my responsibility to 
determine and ensure the compatibility of ANGTS and other pipe
lines such as TAGS. 

As I have stated previously, most of OFI 1 s concerns can be 
addressed if the Right-of-Way for TAGS recognizes my responsibil
ities and contains provisions to facilitate fulfillment of these 
responsibilities. In this regard, I have reviewed the draft 
Right-of-Way Grant for TAGS you sent to me on October 15, and the 
modifications to that draft your staff transmitted to OFI on 
November 19. As modified, the draft Grant contains several 
provisions that recognize and facilitate fulfillment of the 
Federal Inspector's responsibilities, including the -,., '""r 

J1.r~ LG CT , ,, 

. 'CJ1
.' 2 5 190.7 

24-1 

RESPONSE 

Comment noted. Couvnents relative to cumulative affects on constructing both 
ANGTS and TAGS have been reflected in Subsection 4.7 of the FEIS. 

The BLM, in consultation with CRREL and DOT/OPS, initially determined that the 
proposed TAGS project would be compatible with ANGTS to the extent that TAGS and 
ANGTS are within 20 feet of each other (a combined distance of about 15 miles). 
This determination has been made under the requirements of 43 CRF 2881. l- l(a) and 
2881.1-l(c). The initial finding by BLM was coordinated with the OFJ (see 
Appendix B of the DtlS). BLM recognizes, however, the continuing role of the OFI 
whenever the TAGS project is on or adjacent to the authorized ANGTS alignment as 
described in Revision Number 4 as noted in the official BLM land office records. 
As noted on page 4-130 of the OHS and in this comment letter, BLM and Ofl are 
preparing an agreement to clarify respective roles where there may be overlap 
between TAGS and ANGTS. The product of ·these discussions is expected to be a 
process that assures coordinated and expedited decision making at the federal 
level and for appropriate coordinated enforcement of technical and environmental 
terms and conditions for both TAGS and ANGTS. Discussions between Ofl and BLM 
have not yet been concluded. Thus. it is premature to discuss the noted 
recolllllendations specifying the BLM-Ofl roles • 
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responsibility to determine and ensure compatibility of ANGTS and 
TAGS. In particular, the Federal Inspec~or can insist on 
compliance with the provisions and requirements of the Grant to 
the extent they affect ANGTS. The Federal Inspector also has the 
right to review, approve, and condition the designs, plans, and 
schedules for TAGS in order to ensure compatibility of TAGS and 
ANGTS and compliance with the Federal Inspector's other 
enforcement responsibilities. I believe the modified draft Grant 
substantially addresses OFI's concerns since it contains a 
cooprehensive, •built-in" mechanism for exercising the Federal 
Inspector's responsibilities concerning ANGTS. 

I also have reviewed the draft Memorandum of Agreement (MOA) 
which accompanied the draft Grant. The draft HOA, as modified by 
your November 19 transmittal, appears to offer an excellent basis 
for quickly finalizing an agreement following the issuance of the 
Right-of-Way Grant for TAGS. 

[ 

The DEIS for TAGS discusses the role of the Federal Inspec-
24_2 tor in several places. Since these discussions do not ac .. curately 

reflect our current agreement concerning the Right-of-Wav Grant 
and the MOA, I have attached substitute language. 

In closing, I want to commend you and your staff for your 
efforts in clarifying our respective roles and in establi~hing a 
mechanism for the efficient exerciRe of my responsibilities 
concerning ANGTS in the context of the TAGS project. The level 
of agraement we have achieved would not have been possible 
without the spirit of cooperation and rea~onableness that has 
prevailed in our discussions concerning the EIS, the Grant and 
the MOA. I believe our cooperative efforts will result in the 
Bureau's and the Federal Inspector's carrying out our respective 
responsibilities in a manner that fosters the efficient develop
ment of our Nation's vast natural resources at the North Slope of 
Alaska. 

cc; Steven Griles 
Jules Tileston 
Earl Kari 

Enclosure 

Sincerely, r 

~ / ..._ 1...'\..~· 
~- ~ 

Theodore J. Garrish 

.... -··"' Federal ·Inspector 

RESPONSE 

24-2 See response to Comment 24~ 1. 
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Chanqes to DEIS 

Section 1.5 

Revise last paragraph as follows: 

Reorganization Plan No. l of 1979 provides that the Federal 
Inspector has •exclusive responsibility for enforcement of all 
Federal statutes relevant in any manner to pre-construction, 
construction, and initial operation" cf ANGTS. The riqht-of-way 
grant for TAGS will recognize these enforcement responsibilities 
of the Federal Inspector and will contain provisions to facili
tate their exercise with respect to those aspects of the TAGS 
project relevant to ANGTS. In fulfilling these responsibilities, 
the compatibility of TAGS and ANGTS will be a primary concern of 
the Federal Inspector. 

Table 1.11-1 

24-4 Compatibility determination1 rP.view and approval of designs, 

[ 

Revise description of Project Features for OFI as follows: 

plans, and schedules for TAGS; and enforcement of provision and 
requirements of TAGS right-of-way relevant to ANGTS . 

24-5 

Section 4.7 

Revise sixth paragraph as follows: 

The Alaska Natural Gas Transportation Act established OFI to 
coordinate and monitor Federal activity concerning ANGTS. 
Reorganization Plan No. l of 1979 transferred to OFI exclusive 
responsibility for enforcing all Federal statutes relevant to 
ANGTS. OFI coordinates its activities with those of other 
Federal agencies in order to provide "one-window" service· for 
obtaining necessary Federal permits and authorizations for ANGTS 
and to eliminate unnecess~ry duplication and administrative 
burden in the enforcement of th~se permits and authorizations. 
OFI mobilized and attained its statutory purposes successfully 
during the construction of the Eastern and the Western Legs (the 
prebuild portions) of ANGTS. In this effor't; QFI utilized 
employees of other Federal agencies and technical support con
tractors to supplement its staff. OF! reduced its staff follow
ing completion of the Eastern and the western Legs. OFI 
currently monitors events relevant to ANGTS and exercises its 
coordination and enforcement responsibilities where appropriate. 
OFI is prepared to remobilize fully when work begins to complete 
ANGTS. 

Revise last paragraph as follows: 

r 
For example, BLM, USACE, and OFI have initiated discussions 

24 6 to clarify respective roles where these areas overlap between 
- YPC, TAPS, and ANGTS. As a result of these discussions, the 

RESPONSE 

24-3 See response to Comment 24-1. 

24-4 See response to Co11111ent 24-1. 

24-5 Revised text has been incorporated in Subsection 4.8. 

24-6 Revised text has been incorporated in Subsection 4.8. 
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l 
right-of-way for TAGS will set forth the responsibilities of the 
Federal Inspector under ReJrganization Plan No. l of 1979 an~ 

24_6 will contain specific provisions to facilitate the exercise o. f 

(c d) 
these responsibilities. In addition, BLM and OFI are wor~inq on 

OOt a Memorandum of Agreement that will specify the way in which BLM 
and OFI will exercise and coordinate their respective roles in 
areas where ANGTS and TAGS could interact. 

24-7 

Section 5.7 

Revise as follows: 

Reorganization Plan No. 1 of 1979 placed in the Federal 
Inspector •exclusive responsibility for enforcement of all 
Federal statutes relevant in any manner to pre-construction, 
construction, and initial operation• of ANGTS. The ri9h~-of-way 
grant for TAGS will recognize the enforcement responsibilities of 
the Federal Inspector and contain specific provisions to facili
tate their exercise. In particular, the Federal Inspector will 
be able to require compliance with the provisions and require
ments of the grant to the extent they affect ANGTS. The Fed~ral 
Inspector also will be given the right to review, apprcve, and 
condition che designs, plans, and schedules for TAGS. The 
comprehensive, "built-in" provisions will facilitate fulfillment 
of the Federal Inspector's responsibility to determine and ensure 
the compatibility ~f ANGTS and TAGS and to enforce Federal 
statutes, regulations, and authorizations rele,,ant to ANGTS. In 
addition, the Federal Inspector and BLM are working on a Memoran
dum of Agreement (MOA> to coordinate their activities with 
respect to the TAGS project. This MOA will set forth the details 
of a working arrangement between the Federal Inspector and BLM 
designed to ensure both agencies can carry nut their respective 
roles efficiently and responsibly without imposing any unneces
sary burden on the TAGS project. 

RESPONSE 

24-7 See response to Comment 24-1. 
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25:1 ( 

25-2 [ 

25-3 [ 

Jules v. Tfleston 
Bureau of Land Management 
Alaska State Offfce 
701 C Street, Box 30 
Anchorage. Alaska 99513-0099 

Dear Mr. T11eston: 

In accordance wfth our respons1b111t1es under Section 309 of the Clean 
Atr Act and the National Env1ron111ental Policy Act. we have completed our 
review of the Trans-Alaska Gas System (TAGS) Draft Environmental Impact 
Statement (DEIS). The project pro?osal cons1su of an aoo mile, 36 inch 
buried pipeline from Prudhoe Bay to Anderson Ba1. Alaska. Included are 10 
compressor stations along the pipeline. a Hquefted natural gas (U'6) plant to 
reduce gas temperature for transport, and a mar1ne terminal for loading 
tankers. 

Based on our review we have rated the DEIS EC-2 (Environmental Concerns -
Insufficient Infonnatfon). Attached fs a copy of our rating system. We have 
environmental concerns because of potential adverse a1r quality effects from 
the LNG plant and tenafnal in the Valdez area. We have requested additional 
information on water qualfty effects, air quality effects and mit1gatfon 
planning for primary effects. 

The FEIS needs to tnclude a more thorough a1r .quality analysis for the 
following reasons: 

1. The DEIS predicts that Valdez would likely become a nonattainment 
area for sulphur dioxide 1f all projects planned for the area were 
implemented. · 

2. Section 176(c) of the Clean Afr Act requires that Federal Agencies 
not issue permits or approvals for projects that would not confonn to the 
State Implementation Plan (SIP). The EPA approved SIP proh1b1ts 
deter1orat1on of air qua11ty 1n Valdez below Nat1ona1 Ambient Air Qual1ty 
Standards. 

3. The level of air quality controls needed for compressor stations. 
LNG plant. and LNG tenainal 111ay affect project feastb11 ity an,d costs. 

m~@tmrn 
.,ov 301987 

25-1 

25-2 

25-3 

RESPONSE 

The FEIS has been revised to delete reference to the potential that AOEC might 
classify the Valdez area as a non-attainment area for S02 under 18 ACC 
50. 021( a). Predicted maximum short-term (three-hour and 24-hour} SOz 1mpacts 
of 12.5 ug/m3 and 6.9 ug/ml. respectively, fall below PSll increment and 
federa! standards. Although the predicted 2f-hour impact exceeds the SIL of 
5 ug/m • the annual S02 impact of 0. 9 ug/m is well below all quanttfiable 
levels (see Table 4.2.6-4). 

Revised pollution emission analysis reviewed and approved by EPA (l988b). as 
discussed in Subsection 4.2.6, indicates TAGS facilities would be well within 
NAAQS. As recOlllllended by EPA (l988a), the air quality analysis for the 
conceptual GCF has been deferred to a future NEPA evaluation. 

This recommendation is reflected in the FEIS in Subsection 4. 7. 6. 
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We provfded scoping comments on January 6, 1987 and collllllents on the 
pre11minary DEIS on July 2, 1987. Several of the concerns raised were 
addressed and others were not. The attached report deta11 s our comments on 
the DEIS. Also enclosed ts a copy of our October 15, 1987, co11111ents on the 
Corps of Engineers Tiered Processing Procedure for perm1tting of act1v1ttes 
relating to construction and operation of TAGS. If you have any questfons 
about our CoDlllents please contact Wayne Elson (206) 442-1463 or Brian Ross at 
{ 907) 211 ·5083. 

Enclosures 

cc: US r.is, Fa 1 rbanks 
USFWS, Anchorage 
COE, Anchorage 
NHFS. Anchorage 
ADGC, Fa1 rbanks 
ADEC, Fairbanks 
ADEC , Anchorage 
ADEC, Juneau 
ADFG, Fairbanks 
ADNR, Fairbanks 

Sincerely, 

n ' F J'.tlf? i1 
/ L(,<..l,1.vv'{ I. ''/A J 

Robert S. Burd " 
Director, Water D1v1s1on 

RESPONSE 
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U.S. ENVIRONMENTAL PROTECTION AGENCY COMMENTS ON 
THE TRANS-ALASKA GAS SYSTEM 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 

The compressor station section must tnclude a complete 
emissions inventory for operation of each of the two typical 
compressor station types <with and without refrigeration>. 
Table 4.2.6-1 shows modeled ambient Impact levels. not 
emissions <emissions for a single turbine are shown In a 
footnote>. Emissions and Impacts for ANGTS and TAPS are not a 
>uostltute for calculating air qua! tty effects for TAGS. The 
TAGS EIS must stand on Us own. 

Table 4.2.6-1, Modeling for Typical Compressor Station. must 
show the ambient ah- qua I I ty Impacts associated with all of the 
emlBlon sources at the two typical compressor stations, not 
just a single turbine. EPA significant Impact levels for NOz 
and CO are not 1nc1 uded In the tab 1 e. They are: 

NOz 

co 
Annual 

1-hr 
8-hr 

1.0 ml crogram per cub I c meter 

2000 micrograms per cubic meter 
500 micrograms per cubic meter 

The national ambient air quality standards for part1culate 
matter were revised on July 1, 1987. This table neeas to be 
changed to reflect the new PM10 standards Instead of the old 
TSP standards. Speclflcal ly, the annual standard Is now 50 
micrograms per cubic meter, not 60. The table should Include 
the prevention of significant deterioration Increments for 
S02 and TSP and a footnote to Indicate that EPA Is currently 
work Ing under a court-ordered schedule to promu 1 gate N02 
Increments by no later than October 1988. 

The LNG plant section must Include a complete emissions 
Inventory for Its operation. Also, the model Ing results In 
Table 4.2.6-2 Indicate that the calculated NOz concentration 
would exceed the EPA significant Impact level, contrary to the 
statement on page 4-28. 

As we stated In our scoping comments, the Industr1al Source 
Comple>i Model should be used In addition to the Complex 1 
Model. The logic for selecting receptor location Is not 
provided. A map showing receptor and maximum Impact locations 
relative to plant boundaries should be provided In the FEIS. 
Pre-construction ambient air quality monitoring Is needed. at 
least for N02. 

25-4 

25-5 

25-6 

25-7 

RESPONSE 

The air quality sections in the FEis have been revised to reflect the methodology 
reviewed and approved by EPA (EPA 1988a). The air quality analysis has been 
detennined to adequately evaluate expected 'impacts from the TAGS project alone 
and adequately evaluates compliance with NAAQS. With regard to increments, 
however, uncertafnties remain (EPA 1988b). 

See response to Co111nent 25-4. 

See response to Comment 25-4. 

See response to Conment 25-4. The map showing receptor 1 ocations for both the 
compressor station and LNG plant/marine termfnal 1s included in the Work Plan 
approved by EPA (1988a). This infon11at1on has not been included in the FEIS, but 
is available for public inspection from BLM or USACE upon request. 
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Table 4.Z.6-Z, Dispersion Modeling for the LNG Plant Site 
Emissions, must show the ambient air quality Impacts associated 
with all of the emlsslon sources at the LNG plant, not just a 
single turbine. Also, there are EPA significant Impact levels 
for CO as noted above. 

Finally, this table should Include the prevention of 
signlftcant deterioration Increments for SOz and a footnote 
to Indicate that EPA ts currently working under a court-ordered 
schedule to promulgate NOz Increments by no later than 
October 1988. 

All sources need to be Included In the dispersion model. They 
Include the proposed project. any growth Induced new sources. 
other perm1 tted sources not yet but 1t. ex I st! ng sources and 
ship emissions. 

This section needs to Include a complete em1<>s1ons Inventory 
for the LNG terminal. Also. dispersion modeling of worst-case 
conditions needs to be done In order to quantify the Impact 
that the LNG tanker emissions could have on existing air 
qua 11 ty concentrations . 

Sine~ each compressor station, the LNG plant, and the LNG 
terminal will need PSO permits, the EIS needs to discuss the 
emission controls which w111 be utilized on sources subject to 
the PSD regulations. Speclftcally, the best available control 
technology that wt II be required to reduce NOK eml sslons and 
subsequent air quality deterioration needs to be discussed. 

Although it Is too early to make any final determinations. 1t 
1s Important to point out that EPA Is developing N02 
Increments under a court-ordered schedule. EPA must propose 
Increments by February 1988 and promulgate Increments by 
October 1988. In accordance wtth Section 166 of the Clean A1r 
Act, any NOz Increments must be at least as effective as the 
current TSP and SOz t ncrements 1 n preventt ng s I gn l ft cant 
detertoratlon . 

Based on the dispersion modeling results presented In thls 
DEIS. th1s project cou'ld not meet N92 Increments which are 
basically equtvalent to the SOz Increments. For example, the 
annual S02 Increment for Class II areas is ZO micrograms per 
cubic meter, which Is one quarter of the annual standard of 80 
ml crograms per cub I c meter. An NOz annua 1 Increment of 25 
micrograms per cubic meter <one quarter of the 100 microgram 
per cubic meter annual standard> would be eicceeded at any of 
the compressor stations and at the LNG plant. Given that this 
project wl 11 probably have to comply with whatever NOz 
tncrements are promulgated, the feastbtllty of additional 
controls should be evaluated. 

25-8 

25-9 

25-10 

25-11 

25-12 

RESPONSE 

See response to Coment 25-4. 

See response to Conment 25-4. 

The best available control technology f BACT) would be used but cannot be 
spec1f1ed for this project at this tfme due to future potential advancements in 
technology. Detafls concerning the BACT would be developed durfng the PSD 
pennitttng process. General emission controls are discussed 1n Subsectfon 
4.2.6. It should be noted that the FEIS has been revised to include a more 
comprehensive sectfon on mitigation measures (see Subsection 4.8). Table 4.8-1 
identffies a series of comprehensive plans or programs to be developed by YPC 
during Phase II. Air quality fs expressly fdentiffed for such treatment and also 
is referenced fn several other mitigation concepts listed fn Table 4.8-2. 

See response to Comients 25-4. 

See response to Comments 25-4 and 25-10. Predicted annual N02 emissions at the 
TAGS compressor stations are 11. 7 

3
ug/m3; whereas those at the TAGS LNG plant 

and marfne terminal are 18.0 ug/m • These predicted N02 emhsions appear to 
be well wfthfn the probable N02 increment standard of 25 ug/m3 recommended by 
EPA. The overall concern about future fncrements reco11111ended by EPA f1988a) has 
been incorporated fn the FEIS. Also $ee response to Comment 25-3. 
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The air qua I Hy sections of the DEIS appropriately d\ scuss 
effects In term of compliance with HAAQS. In describing water 
quality effects the FEIS shouid llkewlse discuss effects In 
context of appl I cable marine and fresh water numeric 1 lml ts for 
parameters under Alaska Water Quality Standards. 

Accidental leaks and spl 1 ls to surface water and groundwater 
are Identified as a potential slgnlflcant environmental 
effect. The DEIS states that ground-water contamination 
frequently occurred during the TAPS project. Prevention and 
ml tlgatlon techniques Including but not l lm1ted to construction 
management. hazardous matertal hand I Ing techniques. spl l l 
detection, or trained clean-up crews should be dlscuss.ed In the 
FEIS. 

Methods whlch may be used to minimize the (:tnvironmental Impact 
of surface runoff from the LNG p I ant Md term Ina 1 fac ll l ties 
should be addressed 'Mithln the FEIS. The DEIS states that 
"excessively high sedlmentatl :>n rates from river and stream 
discharges" occur during construction periods. Whl le the DEIS 
tndtcates that the Impact of the Increased suspended sediment 
discharge "would probably be negltgtble," the FEIS needs to 
add:"'ess what measures wl? 1 be ta~e!'l to ensure that water 
qual I ty standards wl 11 be met during construction. The water 
quality criteria, especially turbidity, may be exceeded unless 
treatment of surface runoff 1s provided. Treatment methods 
which could be utilized to meet standards during construction 
Include. but are not 1 lmited to runoff collection. the use of 
settling baslnCs>. and fllterlng. 

During operation, ons I te surface runoff may be contaminated 
with oil and other wastes. The FEIS should address methods 
whl ch may be used to ensure that the surface runoff wt 11 meet 
water qua 1t ty standards. Pr\ or to discharge surface runoff may 
need to be collected and treated In the oil/water separator 
which Is planned for the factl 1ty. 

In our scoping comments we noted that LNG storage tank cleaner 
and hydrotest discharges are potential discharges of concern. 
No mention of this h made ln the DEIS. Mil 1 the LNG storage 
tanks be pressure-tested after constructton and before use? If 
so. wfl 1 the seawater typically used for hydrotestlng be 
discharged? <Sodium su1fl te is often added to the water to act 
as a corrosion lnhlbt tor and should be regulated In the 
permitting process.) This Issue needs to be addressed In the 
FEIS. 

The DEIS emphasizes the fact that separate ballast water 
storage compartments are present on LNG tankers and there is no 
ml ng 11 ng of the ba II as t water and the LNG cargo. Therefore, 
the ballast water wll 1 be clean sea.water and no treatment will 
be required. However, bilge water which collects tn the lower 
Internal parts of a vessel's hull may be contaminated and 
require treatment prior to discharge. The DEIS states that 
liquid wastes (bilge water, sanitary, and domestic wastes> from 

25-13 

25-14 

25-15 

RESPONSE 

Appropriate technology would be developed during various pennitting processes to 
c~ly with Alaska Water Quality Standards (18 AAC 70). Mitigation measures 
would be implemented to reduce impacts to marine and fresh water. Impacts would 
also be minimized by special conditions in various required permits issued by 
regulatory agencies. 

Prevention and mit 1gation of accidenta 1 leaks and spn 1 s to surf ace water or 
ground water would be an integral part of YPC's construction and operating 
procedures. A Spill Prevention Control and Countenneasure Plan {SPCC) would be 
prepared for all required fac111ty locations. In addition, procedures and 
practices for prevention, control, and mit1gat1on of spills threatening water 
quality would be developed and implemented for all phases of the project. 

Typical approaches that would be used to ensure protection of water resources 
from accidental spills include: 

" Training of all construction and operational personnel 1n proper handling of 
hazardous substances, in spill detection, in notification, and in appropriate 
response; 

" At key location e.g •• LNG plant and compressor stations, staffing, and 
training of a specialized sp1l1 response team; 

" Proper storage of substances in locations where the potential for 
contamination is minimized by the use of benning, siting away from water 
bodies, etc.; 

" Proper hand ling of substances to avoid the risk of spillage and to ensure a 
timely and coordinated response to an accidental spill; 

0 Visual inspection of facilities to detect and correct any situation causing 
the potential for a spill; 

" Storage of needed equipment and material for spill cleanup at each facility as 
appropriate; 

° Contract agreements for use of special response teams in situations beyond the 
expertise or capacity of YPC spill response teams. 

YPC would fully comply with water quality standards for surface runoff during 
construction and operation of the LNG plant/marine terminal. In order to meet 
turbidity crlteri a. standard techniques to minimize erosion and sedimentation 
dur1ng construction would be used. Examples of these techniques could include: 

0 Diversion benns on steep longitudinal slopes; 
0 Geotexti 1es. plastic sheeting, or mulches on moderate slopes; 
0 Ditch plugs; 
0 Revegetation; 
0 Temporary sedimentation basins. 
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RESPONSE 

These representative techniques would substantially reduce sediment loading to 
the marine environment and· ensure comp ltance with state and federa 1 
requirements. In addition, as stated in the DEIS. the increased dischar~e of 
sediment to Port Valdez from construction activity would probably be negligible 
in the context of natural sediment loads contributed by rivers and streams. 

The completed LNG plant/marine terminal would have a system of storm drains 
and/or ditches for collection of surface runoff. Standard oil and grease 
separators would be incorporated as appropriate into this drainage system. and 
discharge would be routed through a retention basin prior to discharges to Port 
Valdez. 

At this stage of project design, YPC plans to use freshwater with no added 
substances for hydrostatic testing per 49 CFR 193 and API 610. If later 1n the 
project the use of saltwater with added inhibitors appears to be a preferable 
approach, seawater would be treated to meet water quality requirements prior to 
discharge. 

Both oily and nonoily liquid wastes from tugs and other support vessels would be 
collected for treatment and disposal tn accordance with federal and state 
requirements. Oily wastewater would be routed through an oil/water separator and 
then treated at the.LNG plant/MT facility's wastewater treatment plant. Nonoily 
wastewater would be routed directly to the wastewater treatment plant • 
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LNG tankers wl 11 be discharged at sea In accordance wl th U.S. 
Coast Guard regulations. However, liquid wastes are also 
fcrmed on smaller support vessels such as tugs and ferries. If 
bilge water, sanitary or domestic wastes from any vessel may be 
off-loaded at the TAGS terminal, It should be a.:ldressad In the 
FEIS. 

The wastewaters generated within the LNG plant and the 
anticipated treatment methods should be addressed wl thin the 
FEIS. Page 2-50 of the DEIS notes that the proposed LNG Plant 
wil 1 prepare the natural gas for l lquefactlon by passing the 
gas through a series of driers and scrubbers to remove any 
moisture and Impurities. The treatment and disposal methods 
planned for these removed contaminants should be explained In 
the FEIS. Further, the dehydration during the J lquefactton 
process often results In the formation of produced waters. 
WI 11 produced waters be generated by the processes planned for 
TAGS? If so, treatment and disposal methods should be 
addressed within the FEIS. In addition, any other specific 
wastewaters formed by processes used at the TAGS LNG plant and 
planned treatment technologies need to be detailed In the HIS. 

The OEIS s~ates that "blockage of a stream" would be an effect 
of strum crossings. Stream blockages should be avoided. 
Other methods are avat lab le for constructing stream crossings. 

Air quality effects to any Class I areas need to be 
quantified. Cumulative effects considering existing sources tn 
the Healy and Kenai areas need to be quantified. 

Although sulfur dtoidde Impacts were not properly quantified, 
violation of ambient SOz standards Is antlclpated. This Is 
not acceptable, and the project could not be permitted to 
construct. Best Aval lab le Control Technology would be required 
regardless of projected Ambient levels, not only In the case of 
non-attainment. 

The FEIS need's to provide much more precision In Its 
discussions on mitigation plans .. Me would suggest that the 
HIS Include a l tst of. mitigation planning tasks that remain 
until project Implementation. Presumably these tasks would be 
grouped a 1 ong regu I a tory 11 nes. Each task wou 1 d Include an 
outltne of new lnformatlon needed, who is responsible for 
obtaining It and th relationship In a time scale to other 
tasks. These mi tlgatlon plans should be prepared In the 
context of Section 2.8 of the EIS, M1tlgatlve Aspects of 
Proposed Project. 

The comp 11 ance monl tori ng concepts presented are good. The 
FEIS should provide a ftrm commitment to Implement the field 
compliance monitoring concepts presented. 

Z5-18 
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feed gas impurities removed by driers and scrubbers would typically include 
particulates, dust, iron oxide, lubricant oils, and possibly some petroleum 
liquid condensates. Effluent from the dryer/scrubber system would be collected 
at a lift station, combined with other oily wastewater and pumped to the lHG 
plant/marfne terminal's oil/water separator. Thfs separator fs designed to 
produce an effluent with less than 10 ppm ofl. This effluent then would receive 
further treatment at the site's wastewater treatment plant. 

See response to CoR111ent 22-49. 

Quantif1able pollutant impacts from the compressor stations or LNG facility are 
Hmlted to the in11ediate vicinity of the emission release points. Any long-range 
transport would result in pollutant contributions in Class I areas below 
significant impact levels (refer to Subsections 4.2.6.3.1 and 4.2.6.3.2) (Dames 
and Moore 1988b). 

This co11111ent also references the Cook Inlet-Boulder Point Alternative and the 
Denali National Park and Preserve. A TAGS Compressor Station located at Healy. 
north of Denali National Park and Preserve would not impact the Class I area. 
Levels of emissions as presented in Tables 4.2.6-1 and 4.6.2-2, are below PSD 
increments and NAAQS. It is extremely. unlikely that SIL for annual N02 would 
be measurable fn the park/preserve. The LNG plant at Boulder Point is directly 
associated with a portion of the Kenai National Wildlife Refuge where production 
fields and also is an area where petrochemical facilities exist. We are not sure 
of any areas on the Kenai Peninsula that have a Class I designation under 
18 AAC 50. 021( b). 

See responses to Comments 25-4 and 25-10. Based upon the use of low-sulfur 
natural gas as a primary fuel. S02 concentrations due to emissions from 
compressor station and LNG facility operation are expected to be negligible. 
Furthennore, there is no evidence from background levels provided to the 
applfcant by the AOEC that violations of the S02 standards is anticipated. 
Clearly. the project will not interfere with the maintenance of the NAAQS for 
S02 (Dames and Moore 1988b). 

Subsection 2.8 has been relocated in the FEIS to Subsection 4.8 and the 
mitigation measure section has been revised. 

Although we recognize that a compliance mon1toring program would be implemented 
to monitor field constructlon compliance, it fs premature to identify the 
specifics of· the program. The USACE and BLM are cOllJllitted to a monitoring 
program and will have appropirate monitoring. Steps will be initiated in Phase 
11 to develop a joint federal/state monitoring program. 
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The use of the Ozone Limiting Method is not clearly 
documented. It appears that contributions from ext sting 
sources were not Included. Therefore. the conclusion tnat the 
gas conditioning facility would not cause air quality problems 
In the Prudhoe Bay are not adequately supported. 

25-24 

RESPONSE 

The contribution of existing and permitted sources to the ~Ox concentration 
near the proposed site was assumed to be approximately 40 ug/m • Utilizing the 
OlM method in a worst-case mode (assuming a background 03 concentration of 51 
ug/m3 for every hour of the year). the total N02 concentration was calculated 
as follows: 

Total Annual Average N02 

= 03 background (converted to NOz) + 0.1 
(proposed facility + existtng/pennftted sources) 

"' 48 ug/m3 + O. 1 ( 311 ug/ml + 40 ug/m2) 

= 49 ug/m3 + 35 ug/m3 

= 83 ug/ml 

As reconnended (EPA 1988a}, the HIS has selected Appendix 0. This action 
considers: the hfgh level of uncertainty on the final design of a conceptual GCF 
needed to provide LNG quality natural gas to TAGS; sfgniftcant modifications made 
to the proposed ANGTS SGCF that may cause prior NEPA conclusions together with 
its expired SELEXOL process PSO; and new a.ir quality standards. These create a 
situation where prior evaluations may not be necessarily transferrable or 
appropriate for use fn this FEIS. Accordingly. air emission analysis for the 
conceptual GCf has been deferred for future NEPA evaluation. 
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ALASKA OPERATIONS OFFICE 
Rciom E535, Fedeul Buildint 

701 C Street, Box 19 
Am:horiige, Alaska 99513 
Pborie 19071 271·5083 

October 15, 1987 

Hr. Robert Oja. Chief 
Regulatory Functtons Branch 
U.S. Army Corps of Engineers. 
P. o. Box 898 
Anchorage, Alaska 99506-0898 

Re: nered Processing Procedure <TPP 87-1) 
<Trans-Alaska Gas System) 

Dear Mr. Oja: 

We have reviewed the referenced Publtc Notice descrtbtng the Tiered 
Processing Procedure CTPP) the Corps proposes to follow for permitttng of 
activ1ttes relating to construction and operation of the proposed Trans-Alaska 
Gas System <TAGS>. The following comments are meant to help clarify the 
intent and effectiveness of the TPP. 

General Comnents: 

For several of the Special Condtttons. the wordtng ts confusing as to 
intent. Many of the condtttons (e.g .• Za, ze. Zg, 2p, 2q, 2v, 2z, 2aa, 2bb) 
require approvals from or coordtnatfon wt th spectflcally stated authorized 
officers. However, conditions Zd, 2m, Zo, 2w, 2x, and 2y, while mentiontng 
approvals, do not state by whOlll. Other condtt1ons (e.g., 21, 2t, 2u, etc.> 
state that certain measures wt11 be taken, but approvals (by anyone) are not 
menttoned. We recomend that wherever approvals are envhtoned, the TPP 
clearly state whom the appropriate approv1ng entity would be. 

In several instances the Special Conditions discuss that different types 
of disturbances will be "m1n\mtzed", that "measures w\11 be taken''. and that 
certain act1vittes or re.suits should occur "to the maximum extent possible", 
without describing or referenctng how these things are to be done. Conditions 
2f, 2k, 21, 2r, Zs, 2t, and 2u are examples. At a minimum, the TPP should 
reference that requt rements (similar to Best Management Practices> wi 11 be 
spelled out in the specific plans that are to be developed and approved during 
subsequent pre-construction phases of the TAGS project. 

Under Procedures CSectton 3). there should be some description or 
gutdance regarding the sbe or type of act1vlty that could generally be 
suitable for constderatton under the accelerated timeframe of the TPP. For 
example, the General Permit for the North Slope Housing Authority (No. 83-SH> 
expresses bounds on the stze of any project, and also implies other bounds by 
requlr1ng projects lnvolvtng stream crosstngs to be processed tndlvidua.Hy. 
As currently written, there a.re no bounds even impl\ed on the s1ze or type of 
acttvtt1es which app11cants could propose per project under the TPP. 

25-25 

RESPONSE 

The TPP process will have its own separate NEPA document which would tier upon 
this EIS. 
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General Cognents: (continued) 

Inspection and Monitoring <Section 5). should a ho be expanded to 
describe more spectftcally how the Corps would monitor permit-related 
construction acttvtty. Thts section should also reference that the Corps' 
role ts currently separate from lny other monitoring and enforcement plan that 
may be developed for the project overall. Certainly a11 such plans should be 
coordinated to the e11tent possible; however, the Corps' role and authorities 
wt11 necessarily remain somewhat distinct from those of other entitles. 

finally, we note that nothtng 1n the TPP would supercede the established 
"local procedures". These w111 continue to be followed 1n resolving areas of 
concern or disagreement. 

Sped Uc Cotm!ents: 

Condition 2d. The phrase "by the 01strtct Engineer" should be added at 
the end of tllh condition . 

Condition 2h. This condition should be reworded to reflect that its 
objective ts to mtntmtze eroston of material Into waterbodtes, rather 
than to m1ntm1ze the loss of ft 11. 

Cond1t1on 21. He recommend that permanent drainage structures be 
designed to accOIMIOdate at least 100 year flows. The consequences of 
damaging a high pressure gas p1pe1tne or tts supports could be severe. 
The ant1c1pated life of the project. combtned wtth drainage structures 
designed to accommodate only 50 year flows, would result in 11ttle margin 
for error tn the hydrogra.phs for the hundreds of drainages to be crossed, 
and therefore 1n an unnecessary r1sk of 1mpacts. 

Cond1tton 2). The "D1str1ct Engineer's approval crtterta" referenced 
here should be described. 

CoOd1t1on 2p. It 1s unclear whether "workplan submission" 1s synonymous 
,with permit app11cat1on <or more precisely, pre-app11cat1on). We must 
emphasize that, wtthout the referenced plans being reviewed an~ approved 
1n advance, we wi 11 be unable to determine whether any permtt would be 
acceptable. 

Condition 2z. The referenced "liquid limits" should be provided, or 
reference made to where they are described. 

Procedure 3a. The last sentence should state that the best ava11able 
site ll.d.ll photography must be provided. This 1s particularly critical 
where slte-spec1f1c a1ternat1ve routing may need to be considered. 

RESPONSE 
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Soec1flc eoments: (cont1nued> 

Proce<lure 3q. The descr1ptton of the type or amount of lifOrk that lifOuld 
be constdered under the TPP under one permit <as discussed above in 
General Comments) mtght reasonably be tnserted tn thl s location. 

Penalties for Y1olat1ons (Section 4). The wording here should be 
revised to clar1fy for permttees that ~ h not performed under the 
TPP--rather, apol1cat\on for a permit h made. 

Thank. you for the opportunt ty to prov1 de these comments. He would 
appreciate being kept informed of any acttons you take on thts matter. He 
look forward to reviewing the final TPP proposal, to be distributed wtth the 
TAGS final EIS. Please cal 1 me at 271-5083 tf there are any quest1ons. 

cc: Region 10, EPA 
USFHS, fatrbank.s 
NHFS. Anchorage 
AOFG, Fairbanks 
ADEC, Fairbanks 
AOGC, Fairbanks 
ADNR, Fairbanks 

Sincerely, 
·~ 
~ 

Rt chard Sumner 
NEPA & Het1ands Review Team Leader 

RESPONSE 
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Department of Energy 
Washington, DC 20585 

November 25, 1987 

26-1 [ 

26-2 

Mr. Steven J. Grfles 
Assistant Secretary for Land 

and Minerals Management 
U.S. Department of the Interior 
18th and Mc• Streets, N.W. 
Washington, O.C. 20240 

Dear Mr. Griles: 

The Department of Energy (DOE) has reviewed the draft 
environmental fmpact statement (DEIS) prepared by the Bureau of 
Land Management (BLM) for the proposed Trans-Alaska Gas System 
(TAGS) project. Under Section 3 of the Natural Gas Act (NGA). 
DOE is responsible for approving exports of natural, gas. Since 
approvals must comply wfth the provisions of the National 
Environmental Polfcy Act (NEPA). you requested that DOE 
partf cfpate as a cooperating agency fn the NEPA process, and we 
accepted that responsfbflfty • 

DOE's participation as a cooperating agency and our review of the 
DEIS are directed at assuring that the final EIS. when issued, is 
sufficient to support any DOE decision under Section 3 of the NGA. 
By our letter dated June Z6. 1987. DOE provided comments to you on 
the preliminary draft EIS (PDEIS) for the TAGS project. DOE 
appreciates the areas in whfch our concerns regarding the POEIS 
described fn our letter have been addressed fn the DEIS. 

For example. we note that the results of the study prepared by OOE 
regarding project effects expected to occur fn the lower 48 states 
have been incorporated as Appendix Kand are discussed at 4.5.19 
of the DEIS. Also, as DOE recommended. the dfscussfon of the 
liquefied natural gas facilfty has been expanded, as has the 
discussion of the conditioning plant that will be a necessary 
project component at the begfnnfng of the pipeline. 

DOE continues to believe that certain improvements to the EIS are 
needed, as per our recommendations provided to you in response to 
the PDEJS. For example, we note that Chapter 4 continues to be 
unclear fn some areas as to whether ft fs analyzing the eff~cts of 
constructing one or two natural gas pipelines. In light of the 
fact that another pipeline (the Alaska Natural Gas Transportation 
System) already has been authorized, DOE believes that the full 
NEPA analysis should consider the cumulative consequences of 
building both projects, where appropriate. 

ll'"· ... .t!!"·' \. .. ...., ... ,. I . ..... Celebrating the U.S. Constitution Bicnuennial - 1787·1987 
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26-2 

RESPONSE 

These discussions have been further expanded as a result of comments received to 
the DEIS. 

The environmental impacts discussion throughout Section 4 assumes that the ANGTS 
project will be constructed since a specific right-of-way Rev. 4 as amended has 
been granted and reserved for ANGTS across federal lands. The TAGS project, in 
identifying its right-of-way, frequently was required to take less optimum 
alignments due to the ANGTS alignment. Thus. since TAGS alignment was totally 
dependent on the location of existing TAPS and authorized ANGTS, tile discussions 
had to assume TAGS project impacts on the presumption that ANGTS would be built. 

The cumulative impacts discussions also assumes ANGTS will be bui1t. These 
discussions have been revised; see Subsection 4.7. 

Additionally, as indicated in Section 4.7.1. the cumulative impacts of TAGS 
considers TAPS, the existing highway, authorized ANGTS, the Alyeska oil terminal. 
the proposed A1aska Pacific Refinery, and the Valpetro Petroleum Reftnery in Port 
Valdez. As for the need for a detailed analysis of the cumulative consequences 
of concurrent construction of TAGS and ANGST, see response to Co11111ent 12-3. 
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In particular. we remafn concerned that the analysis found fn 
Section 4.5 fs too general. qua1ftat1ve and conclusory to allow an 

26 3 
informed judgment concerning the potential for cumulative impacts 

- of both projects. We recommend that attention be given, 1n 
particular. to portions of the right-of-way where the two projects 
share a comaon utility corrfdor and where competition for 
resources could occur should construction schedules overlap. 

[

We wish to reiterate our prevtous statement that there ts no EIS 
requirement assocfated wtth the Presidential finding required 

26-4 under Section 12 of the Alaska Natural Gas Transportation Act, and 
we recommend that the DEIS be reviewed carefully to remove any 
unintended fmp1fcatfons that an EIS ts necessary for a 

. Presidential finding. 

26-5 

- Finally. DOE remains concerned that BlM has retained Appendix A 
which contains the summary of issues and remarks raised during 
scoping with rankings •1• through •3•. This Appendix, provided fn 
the DEIS, conveys the impression that certain of the topics fden-
tif1ed with a •3• will be treated at a subsequent time, without 
clarity as to where they will be addressed. It is our under
standfng. however, that these topics are not going to be given 
attention f n the EIS. Therefore. DOE recommends that the scopfng 
chart be either elfmfnated or modified to contain only two 
categories whf ch indicate clearly whether or not an f ssue wf 11 be 
considered tn the EIS. 

If you have questions about these comments or the analysts under 
NEPA, please contact Constance L. Buckley, Of rector. Natural Gas 
Dfvfsfon, Economic Regulatory Administration at 586-9497. or 
Yvonne B. Weber, Office of NEPA Project Assistance at 586-4610. 
We appreciate the opportunity to review and provide 
comments on the DEIS prepared for this proposed project and look 
forward to working wfth you to complete the NEPA process. 

cc: Jules Y. Tfleston 
TAGS Project Officer 
Bureau of Land Management 

Yours truly, 

~~-~.-l-. 
/ia~~- -l .. Walker r-
Assf stant Secretary 
Environment, Safety and Health 

26-3 

26-4 

26-5 

RESPONSE 

The placement of TAGS and ANGTS w1thin the Utility Corridor will minimize 
cumulative impacts to as small an area as practical while still allowing adequate 
space for the safe placement of both pipelines. Wh'ile the competition for 
resources associated with construction of both pipelines is a rea 1 concern, the 
like11hood of simultaneous construction is considered very remote (see response 
to Cormient 12-3). Carefully monitored construction, to ensure compliance with 
mitigation measures, should guarantee that impacts associated with the TAGS 
project be incremental disturbances to the disturbance associated with 
construction and operation of TAPS. 

Conment accepted. 

A review of Append ix A and those topics identified as "3," topics that "wi 11 be 
treated at a subsequent time," are topics that would be the subject of detailed 
design and engineering approvals; pennit or stipulation requirements; and field, 
construction. or operational monitoring. It also should be noted that when 
scoping took place there were questions as to whether the FEIS would cover FERC 
and OOE decisions. Subsequently, it was determined that this FEIS would be 
designed to meet DOE and FERC NEPA requirements. Accordingly the scoping 
document ts no longer completely correct. 
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United States Department of the Interior 
GEOLOOJCAL SIJR\'F.\' 

4200 University Drive 
Anchorage. Alaska 99508-4667 

Mr. Jules V. Ti lest.on 
TAGS Project Officer 
Bureau of Land Management 
Alaska State Office 
701 C Street. Box 30 
Anchorage, Alaska 99513 

Dear Mr. Tileston: 

December 8, 1987 

This office has reviewed the Trana-Alaska Gas System Draft Environmental 
Impact Statement, and the report concerning •ceologic Considerations, Proposed 
LNG Plant and Karine Terminal, Anderson Bay, Port Valdez, Alaska, August 17, 
1987*, prepared by Dames and Moore. 

I a;;i fav?rably impressed vith the rationa::.a pruented in the Dames and Moore 
report that, while the Anderson Bay location is in an area of ubiguitous 
faulting, the faults are, and have been for so11e thousands of years, inactive, 
and that any involvement of the shallow crust is quite li111ited. The opinions 
quoted to this effect by Dames and Moore are from well-recognized experts in 
the field of seismology for the Prince William Sound area and the unanimity of 
their quoted opinions is reassuring. 

The Dames and Moore report would have been more helpful had the included maps 
indicated the locations of the field stations for which Brown and Brudie 
provided descriptive notes. The Bedrock Geology Map, included with the 
report, could suggest that soiae of the mapped northwest-southeast trending 
linea11ents al•o might be fault trace•, particularly in view of the geologist• 
attributing the E-W linear features to be easily eroded phyllite zones within 

[ 

the more resistant graywacke. Because of this question, because of the 
project's heavy reliance on 11ear-surface competent bedrock, and because of the 
experience of TAPS· in having to excavate deeper than planned at their tank 
farm, it is suggested that data from several •ti-ategically-placed boreholes, 
including a couple offshore in the area of the proposed loading berths, be 

. obtained before entering into the final delign phue of the project. 

This office cQncurs that a naturai gas pipeline system can be constructed from 
the Prudhoe Bay area to the vicinity of Valdez without undue impact to the 
environment, However, while alternative routings and terminal locations are 
discuased in the DEIS SUJ11111ary CS-1), there is no alternative mentioned to a 
buried, chilled gas pipeline, in spite of the Soviet experiences with 
constructing large-diameter gaa pipelines in areas of continuous and 
discontinuous permafrost during the past 20 years, and in spite of the 
potential for creating a frost bulb that eventually could reach perhaps 30 
feet in diameter and be attached to the pipeline along some portions of the 
proposed routing. Possible alternatives to the proposed essentially 100 

I''"""' bud'1, woh •• puhap• • oo•biM"oo of burial, '"""'00'~ i rn: 
0 

'If} [g I] 
DEC 101987 
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RESPONSE 

The need for careful geologic 1nvestigation at the Anderson Say LNG plant and 
marine terminal is recognized. The TAPS o1l terminal has provided TAGS with a 
baseline of data and experience applicable to the nearby Anderson Bay site. A 
comprehensive field investigation and evaluation of geotechnical cond1t1ons at 
the site would be done prior to the final design. These investigations would 
include detailed geologic mapping, ground-water study. rock quality evaluations, 
extensive core .. and soil borings and testings, and soil (including marine 
sediments) and rock slope stability evaluations. 

The applicant is aware of the references cited in the comment letter and has 
rev1ewed the Soviet experience during .development of conceptual design. The 
references provided could be m1slead1og unless used in conjunct1on with the 
following references: 

0 
Johns. H.O. and Heuer. C.E.. 1983, Frost Heave Mitigation and Pennafrost 
Protection for a Buried Chilled-Gas Pipeline, National Academy Press. 
Proceedings, Fourth International Conference on Pennafrost. Washington, o.c •• 
pp. 531-536. 

0 
ferrians, Jr., O.J., 1983. Pipelines in the Northern U.S.S.R., National 
Academy Press, Final Proceedings, Fourth International Conference on 
Permafrost. Washington, O.C., pp. 98-99. 

° Krivoshein, B.L., 1983, Thermal Interaction Between Pipelines and the 
environment, National Academy Press, Final Proceedings, Fourth International 
Conference on Permafrost, Washington, o.c •• pp. 242-247. 

° Carlson, L.E •• et al., 1981, Field Test Results of Operating a Chilled, Buried 
Pipeline in Unfrozen Ground, National Research Council of Canada, Proceedings 
of the Fourth Canadian Pennafrost Conference, The Roger J.E. Brown Memorial 
Volume, H.M. French ed., pp. 475,480. 

0 
Peyton. H.R., 1976. Trip Report on Visit to the u.s.s.R. by the U.S. Rorking 
Group on Permafrost-Related Environmental Problems Posed by the Construction 
and Operation of Pipelines and Other Transport Systems, Final Report. 

The cormlent 1s not entirely appllcable since the extent of Soviet experiences 
with constructing large-diameter gas pipelines 1n areas of continuous and 
discontinuous permafrost is overstated. It should be further noted that the 
referenced "Spiridonov. 1983" is a general overview of engineering and 
construction methods in northern regions and refers only to U.S. and Canadian 
design for large-diameter chilled gas pipelines in northern Alaska and Canada. 

See response to Conments 27-8 and 27-24 which discuss the potential for creating 
a frost bulb. Alternatives to burial are discussed in response to Conment 27-26. 



...... 
• N 
w 
U'l 

COMMENT LETTER 
(Contd) 

27-2 and the Soviet, Canadian and United States pemah:oat literature, before the l 
above-grl)und, net.id to be rigorous Ly examined and discussed in the light of the 
Soviet experience with gas pipelining in permafrost areas (7,500 miles 
constructed prior to 1978; 13,750 miles planned for 1981-85; Spiridonov, 1983) 

(Contd) project moves to the final design phase. Parenthetically. it is noted that, 
in the 16 pages of references (about 250) liated in the DEIS. there are 
virtually no references (S.W. Huller. excepted) coru::erning permafrost or 
pipelh.e engineering per ae. 

I 

27-3 

The following detailed comments are also offered. generally by page number in 
the DEIS: 

1. Page 1-7. While proprietary frost heave engineering design 
infcrmation data may not be available, this iii a.:>t the caae for 
the published literature, for example the following, among many 
articles, are in the public domain: 

a) 

b) 

c) 

d) 

Svec, Otto J., Frost Heave C.:>ntrol of a Chilled Gas 
Pipeline, Nacional Research Council Canada, DBR Paper 
No. 994, ~RCC !96i6, 1981; 

Hel'nikov, P.I., et al, Geocryological Conditions and 
Procedures for Laying the Nori 1' ak-Messoyakha 
Pipeline (2s·· diameter), National Academy of Science, 
USSR Contributicm t.:> Second International Conference 
on Permafro&e, Washingtoa. D.c •• 1978, PP• 599-604~ 

Spiridonov, v.v., et al, Pipeline Constructio'\ in 
Permafrost Reg fans, aame publication as ( b), pp. 604-
609; 

Spiridonov. v.v., Engineering Designs for Laying Pipeline& 
in Permafrost Areaa and B.:>ggy Terrain in the North, 
National Academy Press• Proceeding.;; Fourth 
Internatioaal Conference on Permafrost, Waah~ngt.:>n, 
D.C., 1983, PP• 1184-1187; 

e) King, G.G., Cooling Arctic Gas Pipelines, The 011 and Gas 
Journal, Aug. 15, 1977, JP• 

f) Kin~shita, s •• and Ono, T., Heaving Force of Frozen 
Ground, National Research Council of Canada, 
Te'Ciiifcal Translation 1246, Ottawa, 1966, 29 P• 

g) Lachenbruch, A.H., Some Estimates of the Thermal Effects 
of a Heated Pipeline in Permafrost, Geological Survey 
Circular 632, Washington, D.C., 1970, 23 P• 

h) Kachadoorian, R., and LeSchack, L., How the Soviets Build 
on Permafrost, Reprinted from Civil Engineering -
ASCE, April 1975, 3 P• 

27-3 

RESPONSE 

We agree with the comment and the references have been provided to YPC for their 
consfderat1on during the detailed design and engineering phase of project 
development. 
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Page 1-16. The statement is made, •n.is (the Gold Creek) 
•lternative offered no overriding advantage (emphasis added) 
over the proposed project at Anderson Bay.• Thia could be a 
cue of unintended wording u it i111pliH that the Cold Creek 
alternative was, at least marginally• somewhat better than the 
Anderson Bay location. If correct• it would appear that either. 
the Anderson Bay location has to poueu rather strong 
advantages, or elae that the Cold Creek location muat be 
discussed in much greater detail in order to be able to make 
the choice between the two locations. 

Page 2-3. The gas will be refrigerated through Compressor Station 
No. 8 (Milepost 562.J). However, the discontinuous (and 
relatively warm) permafrost zone span1 the area from Comprassor 
Station No. S (Milepost 357) to ebout Compreuor Station No. 10 
(Milepost 720.5); permafrost temperatures at Bettles and 
Clennallen are similar and a trifl• colder than thoae around 
Fairbanks • Thus , why the change in operation near the mid
point in the traverse through the discontinuou1 permafrost 
zone:' Additionally, the report ii silent on the refrigerated 
temperatures or how these relatively might change along the 
route. although p. 4-38 mentions "mean operating temperatures 
between o°F and 32°F in permafrost areas". The ANCTS FEIS 
Overview volWDe provides gas temperature information, which is 
of great importaru:e in estimating the potential for the amount 
of frost heave and what that differential frost heave might do 
to both the integrity of the pipeline and to the environment. 

Page 2-5. It is stated that "The proposed TAGS pipeline will have 
cathodic protection facilities,• but then says •that stations 
would consist .simply of a post with lead wires •nd terminal 
connections encased in e central box and conduit•• nothing 
about protection facilities, null currents, etc. 

~age 2-22. States, •In normal soils, cover would very from 30 to 36 
inches." Nothing is said about trying to keep the top of the 
pipeline below the permafrost table on the North Slope, or 
above the water table in the discontinuoua permafrost areas, in 
order to reduce uiajor frost heave problems. While high water 
tables are mentioned, it is only in connecting with the ease of 
using a ditching machine. or a backhoe, rather than the danger 
that the differential frost heaving could pose to the integrity 
of the pipeline. 

Page 2-24. The plan calls for burial of the pipeline beneath about 
200 at reams. Concern is expressed about degradation• scour, 
and erosion. but the potential for frost bulb formation, in 
spite of the readily available water, is only alluded to. A 
perusual of the Soviet literature suggests that• based on 
experience, they vould provide aerial crossings for the 200 
streams, especially those crossing cold permafrost, and 

27-4 

27-5 

27-6 

27-7 

RESPONSE 

See response to Comment 18-2. The evaluation of the various alternative LNG 
sites as su11111arized in figure 1.9.4-3 and discussed 1n detail in Appendix C does 
not lead to the conclusion that Gold Creek is better than Anderson Bay. What is 
1mp11ed is that it is the second best site of those considered for Valdez Ann for 
the reasons discussed. There were severa 1 serious problems associated with Gold 
Creek that are not found at Anderson Bay. See Subsection 1.9.4.4. 

Additional discussion of the pipeline o~erat1ng temperature transition point from 
chilled to warm gas operation is given in the TAGS OEIS page 2-48. 2.6 Operations 
and Maintertance. The transition point from cold to wann gas flow would be 
determined during detailed des1gn when site specific geotechnical data are 
available for the pipeline route. The transition point would be located where 
warm gas flow becomes more favorable for pipeline design. Preliminary evaluation 
suggests that the transition point' would probably be located at either Compressor 
Station 9 or 10. 

It is understood that significant temperature differences would develop along the 
pipel1ne due to son properties. seasonal and climatic conditions. and the 
Joules-Thomson effect. 

The TAGS pipeline would have cathodic protection facilities in order to meet the 
requfrements for corrosion control as prescribed by federal Pipe line Safety 
Regulations. Test stations for measuring pipeline electrical potential would be 
installed at one mile intervals along the pipeline route. Test stations would 
also be installed at all road, foreign pipeline, and river crossings. A test 
station would consist simply of a post with lead wires and terminal connections 
encased in a control box and conduit. The test wires would be attached to the 
pipeline. 

During the pipeline detailed design phase and upon comp let ion of the pipeline 
construct ion, a pipe to soil potentia 1 survey would be conducted for the purpose 
of determining anode groundbed locations. Where thawed soil areas or areas oflow 
soil resistivity are encountered. sacrificial anodes would be bured and 
electrica11y connected to the pipeline in order that the pipe steel would be 
protected against corrosion. Anodes would be zinc, magnesium, aluminum or other 
similar metal higher in act1vity than steel. 

Where necessary, a direct current voltage would be impressed on the circuit 
between the pipeline and the groundbed. Rectifiers would provide the 0-C voltage 
from available alternative current (A-C) power sources. These devices would be 
located at each compressor station and at block valve sites where A-C power is 
available. Based on conceptual design, it is estimated that 0-C voltages 
impressed on the pipeline circuit would be on the order of one volt. 

Design and selection of a cathodic protection system would consider and avoid 
conflicts with currently operating pipelines and their related cathodic 
protection systems. Design for compatibility with existing cathodic protection 
systems would be accomplished throughout design and implementation of the TAGS 
cathodic protect ion system. 

Route selection by YPC was based on conditions expected along the proposed TAGS 
alignment and relationship of the route to major surrounding geographic features 
and existing facilities. Soi1 thennal conditions (pennafrost conditions) were 
generally assessed for each route segment. Selection of the specific TAGS 
pipeline routes was based on optimizing the following criteria: 
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0 Minimize to ta 1 length of pipe 1 ine as 1s environmentally accept ab le and 
. economically feasible. 

0 Avoid environmentally sensitive areas. 
0 Maximize routing in geotechnical and thermal conditions favorable to pipeline 

operating characteristics. 
0 Provide routing with associated high degree of pipeltne constructabil1ty. 
0 Utilize existing infrastructure to the extent possible and appropriate. 
0 Utilize parallel construction techniques with existing facilities where 

feasible. 
0 Locate downslope of existing facilities where possible. 
0 Maintain 200-foot separation from existing TAPS facilities and AHGTS 

right-of-way where feasible. 
.. !'lain.ta in sufficient separation from an foreign facilities to allow for safe 

construction of TAGS and safe operation of all facilities. 
·o Minimize number of crossings of existing or proposed TAPS, AHGTS, and highway 

facilities. 
0 Avoid bracketing existing highway facilities within highway right-of-way. 
0 Minimize number of river and stream crossings. 
0 Avoid blocking surface water cross-drainage. 
0 Avoid 9eohazardous areas. 
0 Avoid existing land-use. conflicts. 

The routing of the TAGS ch11led gas pipeline has and would continue to consider 
the potential for frost heave in the selection of a route which reduces, where 
practical, major frost heave problems. The concerns related to frost heave 
effects (including differentia 1 frost heaving) on the pipeline are discussed in 
more detail in Subsections 4.2.8.6, 4.2.8.7, and 4.2.8.8. Also see Tables 4.8-1 
and 4.8-2 for additional mitigation measures. 

The concerns identified for frost bulb formation beneath streams in thawed flood 
plains at TAGS pipeline crossings are addressed in Subsections 4.2.9.2 and 
4.2.11.5. The TAGS pipeline conditions on the Alaskan North Slope (cold 
pennafrost area) provide a routing which avoids major stream crossings. The 
crossing of minor streams with a chilled pipeline in Alaskan North Slope cold 
pennafrost (where pennafros t exists beneath minor st reams) is not a serious 
problem since the pipeline would operate in frozen ground. The reference to 
Soviet literature appears to address warm gas pipeline concerns, not chilled 
pipeline operating conditions. 

The growing frost bulb could restrict or redirect subsurface flows and can 
increase the potential for icings (aufeis) to develop. In stream crossing areas, 
it could lead to lowered water temperatures which could affect aquatic 11fe and 
biological organisms and may contribute to stream bank erosion. 

Subsurface flows would, however, interact with· the frost bulb and would retard 
frost bulb growth. Heat supplied from the ground water to the freeze front would 
retard growth of the frost bulb and, in open, coarse-grained soils. could 
actually prevent the development of a frost bulb. The use of pipe insulation 
would allow ground-water flows to have an even larger impact on frost bulb 
development. In coarse-grained soils, ground-water flow would therefore be a 
natural frost heave mitigating measure. Computer models are currently available 
which evaluate the interaction of ground-water flow and frost bulb growth. 

Design measures to mitigate the impact of frost bu lb growth on subsurface flow 
would include placement of insulation on the pipe and deep burial of the pipe. 
Properly designed pipe insulation can eliminate frost bulb growth in these 
areas. Deep burial of the pipe would provide less impact to near-surf ace flows. 
Properly applied, each measure could mitigate most of the adverse impacts of the 
frost bulb on subsurface flows. 
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There are areas where icings occur regularJy aJong the TAPS alignment; TAGS would 
attempt to avoid these areas. In general, however, it is extremely difficult to 
identify future icing areas, and because of their intennittent occurrence, it is 
unlikely that mitigative measures can be successfully applied in advance to 
eliminate icings. The control of icings, when and where they occur, would have 
to be handled during pipeline operation using standard approaches (e.g., ice 
fences and the like). 

Adequate separation between the pipeline and other facilities located in areas 
with a high potential for subsurface flow would also mitigate the impacts caused 
by frost bulb growth on existing fac111ties. 

The site-specific design of major river crossings in a particular environment is 
dependent on site-specific geotechntcal conditions. environmental concerns. 
construction capabilities, and pipeline operating characteristics • 
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probably bury the pipeline beneath the Yuk.on, Tanana, Gulkana 
and Tazlina rivera, or at least beneath the Yukon River, i.e., 
they buried the pipelinH croaaing '"'l'be 111ajGr Yeniaey, Norilka, 
Bol • ahaya aud Malaya Khei:na rivera, with their wide floodplaina 
and iBlanda, with apring floodwatera, and lce-jama during the 
breakupa, and the sandbara with permafrost developed on them" 
(Mel'niltov, et al, 1978}. A review of early pictures of frost.
heaved bridgea at. Alaska ltailr.:1ad atream croadnga also can be 
informative. 

Page 2-52. 'l'be DEIS atacea that polluted ballaat war.er would oot be;1 
disposed of in PWS, but where would it be diapoaed of-in the 
open ocean or through treatment 'l and what might be the 
potential pollutanca1 

Page 2-55. The words "frost-susceptible" and "thaw-unstable", 
referring to aoil materiala, are used, but neither of these 
critical technical terms 1a defined i11. Section 6.0, even though 
one finds definitions for more common terminology auch aa 
"berm" and "bedr;>ck". 'l'bi& is a 1er1ou.a omiasi.::in oiinc1:1 without 
agreed-upon definiticma prior to the onset of a project, there 
often ioi a. tel\dency to retroactively decide .:>n a definition c:o 
fit the materials found in the field. It is noted that 
Casagrande, the daddy of soil mechanics, stated that "under 
natural freezing conditions (emphasis added) and with 
sufficient water aupply one should expect conaiderable .!£2. 
segregation (emphaaia added) in non-uniform soils containing 
more than 3% of grains amaller than 0.02 IDlll, and in very 
uniform soils containing m.:>re than 10% smaller than 0.02 mm." 
It also is noted that capillarity, thermal conductivity (about 
4 times as great for ice as for water). diffusivity, and heat 
capacity play a role 1-n. the determination of the frost 
penetration depth and the rate and amount of heaving. 

Page 3-21. The statements that Umiac is 50 miles west of Prudhoe • 
and that Anaktuvuk Pass ia about 100 111iles southwest of Prudhoe 
Bay, are a bit wide of the mark; Umiat is about 110 miles 
southwest and Anaktuvuk Pass la about 170 miles aouch-aouthweat 
might be better. 

Page 3-27. A network. of ice-wedge polygons forms patterned ground 
not only between the thaw lakes, aa atated, but also under moat 
of them unlesa they are deep. 

Page 3-29. The statement that, •targe irregular granitic bathoUths 
make up the muck (a mixture of frozen organic matter and silt) 
of the southe;;;t"ern part of the Yukon-Tanana Upland& Province~, 
as stated on P. 3-29, i& in error as regards the granitic: 
batholith/111uck connection. 

27-9 
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The ballast water identified in Subsection 2.6 would be in separate compartments, 
separated from the LNG tanks. When LNG tankers return from the Orient, they 
would pick up ballast water at a harbor in the Orient, proceed out into the North 
Pacific, empty the ballast water in the North Pacific, take on new ballast water 
in the North Pacific, and proceed into Port Valdez. The degree, if any, of the 
potential pollutants would be those in the waters of the port where the LNG is 
delivered. 

Section 6.0 has been revised to include tenns "thaw-stable" and "thaw-unstable" 
as used in the FEIS at Subsection 3.2.8.1 and elsewhere. Section 6.0 also has 
been revised to include the tene "frost susceptible" as used in Subsection 
4.2.8.6 and in Table 4.8-2. 

Editorial correction incorporated. 

Editorial correction incorporated. 

Comment accepted and the FEIS incorporates recommendation in Subsection 3.2.8.4. 



27-14 

27-15[ 

....... 27·16[ 
I 

N 
..,:::.. 

27·17[ 
0 

21-1e[ 

27-19[ 

27-20 [ 

27-21 [ 

COMMENT LETTER 27 
(Contd) 

12. Page 3-31. 'l'b.e description of permafrost in the (;.)pper liver 
lowlands would make it appear to be quite benign, in apite of 
the experiences of aome GS peraounel and TAPS reported iu the 
case of the Alyeaka pipeline. The DEIS atatea • "North of the 
Klutina liver, permafrost is easentially continuous except in 
major river valleys. South of the Klutiua, permafrost is 
discontinuous with the permafrost table often depressed as much 
aa 25 feet below ground • • • Segregated ice h generally 
abaent except in silty material.I where it takes the form of 
lenaea and aeama". It is believed that the write-up gives an 
erroneous imprea&ion of the permafrost conditions that might: be 
encountered in the (;.)pper River lowlands. 

13. Page 3-31. Other than seating that there are extremely rugged easc
west trending ridgea ranging frvm 7,000 to 13,000 feet high, 
therd tan' t much in the way of a gC1:::1logic de.ocription for the 
Chugacb Mountain.a, or the Prince William Sound area, in apice 
of the earthquake potential. 

14. Page 3-32. Says the 1964 e..i:-thquake epicenter was 33 miles from the 
terminal site; P. 3-31 says about 30 miles; the Damea and Moore 
report aays 40 miles. 

15. Page 3-33. Says breakup begins ln late March in the Arctic 
foothilla; it should read late May. March is the ;u1cond 
coldest month of the year up there. 

16. Page 3-35. Thia office knows of no ground water being produced from 
the alluvium below major rivers on the Arctic coastal plain, 
even Lesa about the quality of auch waters. 

17. Page 3-38. In the Prince William Sound area, it is difficult to 
imagine that only 12 inches of runoff would be provided by an 
annual precipitation of 160 inches. 

18. Page 3-65. The DEIS aays that 7 active peregrine aeries had been 
identified on the Middle Yukon River from Fort Hamlin. to 
Tanana. However, Tanana is about 90 miles weat of the TAGS 
route. It alao states that 7 pairs of the birds were recorded 
along the Tanana Bi ver between Fairbanks and Tanacross. 
However, Tanacross is about 90 miles east of the TAGS route. 
The statements tend to give an erroneous impression of the 
potential for impacts to peregrine falcons. 

19. Page 3-68. The DEIS states that, "gray, fin, and humpback whales 
occur in and around northern Prince William Sound and use the 
Vi'idez Arm area as a summer feeding grounds, eating marine 
phytoplankton, zooplanktou, squid. and small fish .. , but P. 3-45 
states that these same species of endangered whales may be 
present in Valdez Arm and Port Valdez according to the National 
Marine Fiaheriea Service. Some consistency would be desirable. 
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Comment accepted and FEIS incorporates recommendat1on 1n Subsection 3.2.8.7. 

Comnent accepted and FEIS incorporates recomnendation in Subsection 3.2.8.8. 

Editorial correction incorporated. 

Editorial correction incorporated. 

Editorial correction incorporated. 

The units were incorrectly cited from Plate 12 of USGS (197la); it should be 13 
cfs per square mile. The FEIS has been changed to reflect correction. 

Editorial correction resolved conflict. 

Corrment accepted and the FEIS incorporates recOlllllendation tn Subsection 3.2.14. 
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Page 4-31, Table 4.2.7.-1. The right-band column vf the table 
probably should be titled, "average daily solid waste 
quantities, in pounds". 

Page 4-37. Material extraction from river gravel bars, above water 
level•, leavea no permanent acars; if taken during the wiuter 
the extraction providea no .sedimentation and does not harm fiah 
eggs, which cau' t stand aubzero terperaturea; however• upland 
borrow leaves scars that tend to last for many tens of hundred 
of years. Thia office undeutanda that the ADF&G 1a moving 
towards that conclusion. 

22. Page 4-43. The DEIS states that, "Impacts to the geologic 
environment would occur mainly during construction and would 
consist of changea in topography, thermal effects on 
permafrost, and increased erosion. Impacts to the pipeline 
system would be .realized primarily during operation as a result 
of differential heave, erosion, and aeiamicity of the proposed 
route." This office concurs that these should be the eic:peeted 
impacts from a gaa pipeline but has reslo!rvativns that these 
statements wil:. uecessarily be proven to be correct if the 
applicant attempts to bury easentially 100 percent of the 
pipeline aa advertised• or were he to be locked into that mode 
of conatruction by atatementa provided in the F£IS. The bade 
reasons for the reservations are: 

a) A buried, chilled pipeline in permafrost would be gripped 
by the soils as in a vise. In cold permafrost areaa, •uch 
as are found on the North Slope, soil tensile forces 
increase markedly in winter, because of a decreaae in 
near-aurface soil temperatures of aa much as 2s0 c. These 
tensile forces are almost instantaneou.ily and locally 
relieved by tensi.:>n cracking of big blocka ( 10 co about 70 
meters in diameter) of che soil to depths of 3 to 6 
meters, i.e., the noted polygonal cracking. The integrity 
of the neel pipe, being weaker in tenaion than in 
compression, might not be able co withstand chose 
forces. It also 1a noted thar. one cannot totally escape 
polygonal ground on the North Slope. 

b) A buried, chilled pipeline in a discontinuous permafrost 
area would be gripped as in a vise, particularly in wet 
areaa, by a bulb of frozen soil of variable and growing 
diameter during the operational phaae. While one can talk 
about non-f ro&t susceptible soils, really a capillarity 
problem, that is only part of the equation since moisture 

, availability, thermal conductivity, thermal diffusivity, 
heat capacity, and almost micro variability in the soils 
being traversed also play large roles in determining the 
amount and rate of differential frost ~ave, even over 
short diatances. The resulting circ1.1111ferential tensile 
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Editorial correction incorporated. 

Subsection 4.2.8.3.3 was modified to reflect this convnent. However. there are 
other factors that must be considered 1n addition to the visua 1 aspects; namely, 
the method or approach to grave 1 extraction. removal process ( 1.e.. large stock 
piles thawing between seasons carried downstream by floods), potential for fuel 
spills, and the accidental impact to fish overwintering areas. See response to 
Cooments 22-51 and 22-52. 

In the winters of 1968-69 and 1969-70. full-scale field testing was initiated 
near Barrow, Alaska on ice wedge cracking and related effects on buried cold 
pipelines by the Institute of Arctic Environmental Engineering, a research branch 
of the University of Alaska. The results. reported by Knight, 1970. show that 
some strain is induced into the pipeline, but the amount of strain is not large 
enough to cause pipe failure. The results were based on tests conducted on pipe 
diameters of 12 inches and 40 inches. The soil around the pipeline failed either 
at the pipe/soil interface or further into the soi 1 where the shear strength of 
the soi 1 was less than the bond strength between the pipe and soil. 

Alyeska completed construction and has operated a small diameter fuel gas 
pipeline on the Alaska North Slope {an area of active ice wedges) for 10 years. 
The fuel gas pipeline consists of over 140 miles of 10-inch and 8-inch gaslines 
routed between TAPS Pump Station 1 (Prudhoe Bay) and TAPS Pump station 4 at the 
Atigun River near Galbraith Lake. This ambient temperature pipeline has been 
subjected to below-freezing operating conditions for approximately 10 years. 
According to Alyeska personnel (1988), there have been no operations and 
maintenance problems associated with the over-straining of the pipeline due to 
the phenomenon of ice wedge cracking. See reference below. 

Knight, George R •• 1970, Ice Wedge Cracking and Related Effects on Buried 
Pipelines. Proceedings of the S}'lllposium on Cold Regions Engineering. Volume 
One. American Society of Civil Engieers, Alaska Section, John l. Burdick. 
Editor, pp. 384-395. 

The TAGS pipeline would be routed through a ,variety of geotechnical conditions 
over its length. YPC routed the pipeline, where possible, in the most favorable 
geotechnical conditions, with a major criterion being avoidance of areas of 
potentially large frost heave. However. other routing concerns, including 
geographic and environmental, make it impossible to avoid all areas of 
significant frost heave. potential. 

There are no plans to drain wetlands in order to reduce frost heave impact. 
Where this type of terrain is unavoidable and is confinned by geotechnical study 
and review, YPC would employ a number of mitigation measures to reduce impact. 
The primary mitigation measure would be increased pipeline wall thickness as 
determined by detailed pipeline design. (See Subsections 4.2.8 and 4.7.) 
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forces on the pipeline would be variable. being greatest 
in the upper one-third of the ji)ipe. and would be additive 
to the tensile forcH generated by the coefficient of 
contraction during the ti.Ille of decreasing winter 
temperatures. It is noted that water would be available 
for differential frost heave in discontinuous permafrost 
ereas since it would not be practical to try to drain 
every piece of wetland or swamp the pipeline might need to 
cross. 

These re1ervations could be eliminated through an engineered combined 
burial, surface berm, and above-ground mode of construction. 

27-25[ 
23. Page 4-4 7. Nothing ia said about the pouibility that the bottom of 

the Yukon River might not be suitable for a pier foundation in 
the upstream area indicated. Thia is of importance in view of 
the pier foundation problem• encountered by Alyeska and the 
indication of an old fault system in the area. 

[ 

This office is confidenc that a Trans-Alaska Gaa System pipeline can be 
constructed from Prudhoe Bay to Valde% without undue harm to the environment 
and without endangering the integrity of the pipeline. Bow ever• it also 

27-26 believes that, in order to accomplish these purposes, flexibility is needed to 
allow the applicanc and the regulatory agencies to engineer a combination 
burial--surface berm--above ground mode of construction. 

g;;:;_~ 
Hax C. Brewer 
Staff Geologist/Geophysicist 
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Co11111ent accepted and recommendation is incorporated in Subsection 4.2.9.4. 
Unanticipated geotechnical conditions could be encountered during the 
construction of the foundation piers for the TAGS Yukon River Bridge. Though 
such conditions should not pose a fatal flaw. they could require modifications of 
the pier foundation to accommodate any fractured rock beds. YPC intends to 
conduct a detailed field investigation that includes core drilling and testing at 
the pipeline bridge pier location. Design of the pier foundation would tnen be 
based on evaluation of the site specific conditions found by the field 
investigation. 

A conceptual design has been developed for an above-ground mode of construction 
for the TAGS pipeline. These designs are limited to elevated river crossings 
(including approaches) and active fault crossings. Although many of the concerns 
related to TAGS pipeline constructton fn discontinuous pennafrost could be simply 
avoided by elevating the pipeline above ground. a buried pipeline ts preferred 
since it provides for a higher degree of security. A buried pipeline also avoids 
exposure to very cold air temperatures which. in the event of a winter shutdown. 
could cause pipe steel to behave in a relatively brittle manner. Insulation 
alone cannot prevent these problems (Johns and Heuer, 1983). 

A surface berm mode has been considered by previous projects and again by YPC. 
Except for special design uses such as at crossings of the TAPS and ANGTS below 
ground pipe 1 toe (See figure 2 .3.3-4( b)) the surface benn mode has been 
discouraged for the following reasons: 

0 The surface berm mode is a positive relief structure creating a barrier to 
transporation and drainage. and is highly su.bject to soi 1 erosion. 

0 The surface benn mode does not prevent the formation of a frost bulb and frost 
heave beneath the pipeline. 

0 Ttle surface benn mode increases the requ1rements for high quality gravel or 
rock mater1a l sources. 

0 The surface benn mode is difficult to construct. 
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$¥&¥~ @W ~~&$~5: 
ltEl~\llT.)ltiXT ot· XATUR.\I. RESOl'.llt~ES 

DIVISION OF LAND AND WATER MANAGEMENT 

December 11, 1987 

Jules Tileston 
Program Manager, TAGS 
U.S. Department of the Interior 
Bureau of Land Management 
701 C Street, Box 30 
Anchorage, Alaska 99513 

Dear Mr. Tileston: 

I 

J 

/ STEVE cowrElt, GOVERNOR 
I 

NORTHERN REGION 
4420 AIRPORT WAY 
FAIRBANKS, ALASKA 99709-3896 
PHONE: (907) 479-2243 

The state's concern for the evaluation of minor alternatives to the 
alignment e.g. Canyon Slough, Summit Lake, etc., were not intended 
to deny the proposed alignment in the Environmental Impact Statement 
(EIS) process. Potential impacts to resources in these areas should 
be fully explained and another tier of information should be provid
ed in a subsequent phase of the project before the exact construc
tion alignment is approved. This process will be followed on state 
land and should be used on federal land. We request a commitment by 
the Bureau of Land Management (BLM) and the U.S. Army Corps of 
Engineers to this process under the mitigation section of the EIS. 
The state will participate fully in identifying sites or alter~ative 
alignments, providing more detailed resource information, and 
developing mitigation through the state adjudication process of the 
alignment. 

Thank you for your consideration in this matter and if you have fur
ther questions regarding the state comments on the TAGS Draft EIS, 
please call me at 451-2819. 

IZ-//-Y7 
Date 

1 -i -1 c-r/-:r-
Date 

Commissioner Brady, ADNR, Juneau 
Commissioner Kelso, ADEC, Juneau _ r--... 
Commissioner Collinsworth, ADFG, Juneau 0011! liH~ 0 w ~ LQ 
Rod Swope, Office of the Governor, Juneau l.Sl.!Jl.SU 
Paul Bateman, TAGS Liaison Officer, ADEC, Fairbank 
Al Ott, TAGS Liaison a·fficer, ADFG, Fairbanks DEC 111987 
Mike Tinker, TAGS Liaison Officer, ADOT/PF, Fairbanks 

RESPONSE 

28-1 C011111ent noted and has been 1 ncorporated. See Co11111ent Letter 22 and Subsection 
4.8 of the FERC. 
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Mr. Jules v. Tileston 

fir'~ 
\~I 

~ ...... -" 

U.S. Department of the Interior 
Bureau of Land Management 
Alaska State Office 
701 C Street, Box 30 
Anchorage, Alaska 99513-0099 

Dear Mr. Tileston: 

UNITED STATES DEPARTMENT OF COMMERCE 
Tiii Chllf Scientist 
National Oceanic and Atmospheric Adminiatratlon 
Waahlngton. D.C. 20230 

December 5, 1987 

[

This is in reference to your Draft Environmental Impact Statement 
on the Trans Alaska Gas System. Enclosed are additional comments 

29
_

1 
from the National Oceanic and Atmospheric Adminis~ration. 

We nope our comments will assisL you. Thank you for givin~ us an 
opportunity to review the document~ 

Enclosure 

Sincerely, 

-!/PM~ llttr'-
David Cottingham 
Ecology and Conservation 
Division 

lfilH~fiWli[0 
DEC 141987 

,~ .... -~'""· 
I;~···\ 
\{ j 

"4 J': ""'= .. ,, ... 

29-1 

RESPONSE 

Comment noted. Enclosure included a copy of the November 19. 1987 letter from 
Robert rt:Vey (Comment Letter 14) that is not repeated here. See responses to 
Corrment Letter 14. 
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UNITED STATES DEPARTMENT OF COMMERCE 
NatiaMI Oceanic and Atnaspheric Admini1cratian 
IUTIONAL OCEAN SERVICE 
0'1'1CE Of QC!AN A.HD COASTAL RESOURCE lolAlfAGl!lllENT 
•••hint••n, D.C. 20235 

•t3• 

TO: BF/EC - David Cottingham ,,.....--

FROH: N/ORH ~er Tweedt ~ / ~ 
SUBJECT: DEIS 8709.07--Trana-Alaaka Gaa System 

[

Although this DEIS does not contain Federal Consistency cer
tification for those aspects of the project which affect the 
Alaska coastal zone, the document, in table 1.11-1, clearly 

29-2 indicates that such certifications and other State permits will 
be obtained during the next phase of project development. The 
DEIS correctly identifies the Alaska Governor's Office of 
Hanagement and Budget, Division of Governmental Coordination as 
the State CZM agency. 

... \ 
l~} l : 
'.r~ ,~ .... ,..,..,.,.(It_ 

RESPONSE 

29-2 Coment noted. 
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INTRODUCTION TO APPENDICES 

Other than Appendix L, all of the appendices listed below from the DEIS remain identical and 
are therefore not reproduced in this FEIS. These appendices are hereby incorporated by 
reference. 

APPENDICES 

A 
B lf 
c 

D !J 

E 
F 
G 
H 
I 

J 
K 

L 
M 

N 
0 

p 

Sunmary of Issues and Remarks Raised During Scoping •••••• 
Compatibility and Gas Conditioning •••••••••••••••• 
Evaluation of Alternative Pipeline Routes and LNG Plant/Marine 
Tenninal Locations to the Trans-~laska Gas System Proposal for 
Southcentral Alaska ••••••••••••••••••••••• 
Air Quality Impact Screening Analysis, Gas Conditioning Facility 
Prudhoe Bay Unit • • • • • • • • • • • • • • • • •.• 
TAGS Access Roads • • • • • • • • • • • • • • • • • • • • 
Maps of Land Status Along Proposed TAGS Route • 
LNG Federal Safety Regulations •••••••• 
Bioligical Assessment for Endangered Species 
Results of YPC Thennal Radiation Protection and Flanmable Vapor-Gas 
Dispersion Protection Studies ••••••••••••••••••• 
Review of the El Paso Alaska Project ••••••••••••••• 
An Assessment of the Potential Environmental Residuals in the Lower 48 
States Arising from Alaskan Natural Gas Exports ••••••••• 
ANILCA 810 Findings ••••••••••••••••••••••• 
U.S. Army Corps of Engineers - Public Notice of Tiered Processing 
Procedure for Trans-Alaska Gas System ••••••••••••••• 
~residential Finding Concerning Alaska Natural Gas •••••••• 
Supplemental Report, Seismic Considerations, Proposed LNG Plant and 
Marine Terminal, Anderson Bay, Port Valdez, Alaska ••••• 
Compressor Station Location Discussion • • • • • • •••• 

A-1 
B-1 

C-1 

D-1 
E-1 
F-1 
G-1 
H-1 

1-1 
J-l 

K-1 
L-1 

M-1 
N-1 

0-1 
P-1 

Due to minor changes in Appendix L, it is included in the FEIS. Several other Appendices, N, 
o, and P, are new appendices included in the FEIS. Appendix N is a copy of the •Presidential 
Finding Concerning Alaska Natural Gas;" Appendix O is the "Supplemental Report, Seismic Con
siderations, Proposed LNG Plant and Marine Terminal, Anderson Bay, Port Valdez, Alaska;• and 
Appendix P is the •compressor Station Location Discussion." 

1/ On June 6, 1988, the Northwest Alaskan Pipeline Company issued a press release about a 
"'future potential for modification to the ANGTS project as described fn Appendix B of the DEIS. 
These prospective modifications are summarized as follows: 1) make greater use of snow/ice 
construction in Alaska where possible; 2) shorten the overall construction schedule by greater 
use of winter construction; 3) revise the mix of previously approved construction methodology; 
4) increase the flow of natural gas throughout from 2.1 BCFD to 2.3 BCFD; 5) decrease pipe 
diameter 1n the Alaska segment from 48 inches to 42 inches; 6) increase operating pressure from 
1,260 psig to 2,160 psig; 7) reduce the number of compressor stations; 8) reduce the number of 
other related facilities. On June 8, 1988, a representative of Northwest Alaska Pipeline Com
pany indicated there were no ff1'11 plans at this time as to when remobilization of ANGTS would 
start or when the modifications would be submitted for Federal review/approval. Although 
detailed technical information is not yet available on the potential June 6, 1988 ANGTS modi
fications, the overall cumulative effects described in this FEIS are based upon the assumption 
that ANGTS will be constructed. The FEIS appears to still represent a reasonable estimate of 
cumulative effects; if anything, the overall thrust of the prospective ANGTS modifications would 
cause a letter degree of total cumulative effect. 

2/ Appendix D has been deleted at the request of EPA since there 1s substantial uncertainty on 
"the process and design of a gas conditioning facility at Prudhoe Bay needed to provide LNG 
quality natural gas to TAGS. Prior NEPA evaluations and an expired PSD analysis may not be 
transferrable or may not be appropriate for TAGS (EPA l988a). 
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RESULTS OF YPC THERMAL RAD! ATI O~J P ROTE CTI ON · Ai~D 
FLAMMABLE VAPOR-GAS DISPERSJtON· PROTECTION :STUDY 

Thermal Radiation Protection 

Significant to siting of an LNG plant, thermal exclusion 

zones are postulated worst case radiant heat flux areas 

inside of which specified public or private facilities may 

not be located, unless an LNG facility of the operator. 

Calculation of therm.al exclusion zones for the proposed 

TAGS LNG plant shows that the proposed facility can be 

safely sited at Anderson Bay and meet the thermal radiation 

protection requirements of 49 CFR 193. Maximum incident 

radiant flux values from postulated LNG pool fires have 

been calculated to assess the effect on publicly or pri

vately used lands in the Port Valdez area. Results of the 

therm.al radiation analyses have been used to further refine 

the LNG plant facilities definition. 

Therm.al exclusion distances were calculated for an LNG pool 

fire within a typical storage tank dike, LNG pool fires 

within transfer system impound:ment areas, and a pool fire 

for a loading arm spill onto water. Calculations were 

initially performed for the LNG plant conceptual layout, 

and subsequently after the conceptual layout was modif'ied 

based on the results of various LNG safety analyses. 

Several "target" areas of public or private use were 

identified within the vicinity of Port Valdez. Analysis 

indicates that each of these target areas is located 
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outside of the plant thermal exclusion zone associatecf with 

incident flux greater than l,600 Btu/hr-ft2 for each 

postulated LNG pool fire. The target areas were as 

follows: 

North Shoreline of Port Valdez 

Entrance Island 

Shoup Bay Spit 

Alyeska Pipeline Service Company Property Line 

Mouth of Mineral creek 

City of Valdez 

Old Valdez 

14,300 1 

14,800 1 

15,000 1 

16,500! 

25,600 1 

31,400 1 

44,000' 

Thermal radiation calculations were performed for both 

conditions of atmospheric attenuation as well as for 

unattenuated conditions. Unattenuated flux considers no 

adsorption or scattering of the radiation as it travels 

from the flame through the atmosphere. Wind speed and 

relative humidity are significant parameters affecting the 

flux levels from an LNG pool fire. These parameters were 

used in the analysis to develop a prediction of longer 

exclusion distances than would be created by other weather 

condiitons at the site at least 95 percent of the time, 

based on Valdez climate data. 

Thermal radiation analyses were performed using an American 

Gas Association methodology. This methodology has been 

validated with large-scale tests on LNG and liquefied 
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petroleum qas {LPG) fires, and has been accepted by the 

Materials Transportation Bureau of the U.S. Department of 

Transportation. 

APPENDIX I 

Results of thermal radiation analyses for each postulated 

LNG pool fire indicated that the greatest thermal exclusion 

distances were for the contents of an aoo,ooo barrel LNG 

storaqe tank spilled and burning within its impoundment. 

Utilizing a 450' x 450 1 x 35' high dike (modified from a 

670 1 x 580' x 18 1 high dike), thermal radiation calcula

tions indicated that unattenuated incident radiant flux 

levels of 1,600 Btu/hr-ft2 extend a maximum distance of 

1,726 feet from the center of any tank dike. Attenuated 

flux levels of 16.00 Btu/hr-ft2 extended a maximum 

distance of l,509 feet from the center of any dike. For 

all of the other postulated pool fires, maximum distances 

for unattenuated flux levels of 1600 Btu/hr ft2 were less 

than l,726 feet. 

As prescribed by 49 CFR 193, 1600 Btu/hr-ft2 is the 

lowest limiting value for incident radiant flux on an 

offsite target. All public and private land-use target 

areas lie outside of the 1600 Btu/hr-ft2 unattenuated 

flux isopleth. Based upon the results of thermal radiation 

analyses, development of the Anderson Bay site will comply 

with the radiation protection requirements of 49 CFR 193. 

Final therm.al exclusion zones will be determined during 

detailed project design, along with optimization. of 
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process, storage tank, transfer system and related 

impound.ment designs. 

Flammable Vapor-Gas Dispersion Protection 

APPENDIX I 

Dispersion exclusion zones have been calculated for the 

proposed TAGS LNG plant, showing that the proposed facility 

will meet the flammable vapor-gas dispersion protection 

requirements of 49 CFR 193. Significant to siti~g of an 

LNG plant, dispersion exclusion zones are postulated 

worst-case vapor-gas dispersion areas inside of which 

specified public or private facilities may not be located, 

unless an LNG facility of the operator. Maximllltl downwind 

disper~ion distances from postulated LNG spills have been 

computed to assess the effect on publicly or privately used 

land areas in Port Valdez. Results of the vapor dispersion 

analyses have been utilized in further refinement of LNG 

plant facilities definition. 

Dispersion distances were computed for an LNG spill from a 

typical storage tank into impoundment, for LNG spills from 

transfer systems into impoundment areas, and for a loading 

arm spill onto water. Distances were computed initially 

for the LNG plant conceptual layout, and subsequently after 

modification of the conceptual layout based upon initial 

vapor dispersion analyses. 
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Several. "target" areas of public or private use were 

identified within the vicinity of Port Valdez. Analysis 

indicates that each target area is located outside of the 

plant dispersion exclusion zone associated with average gas 

concentrations of 2.5 percent in air for each postulated 

LNG spill. The target areas are as follows: 

North Shoreline of Port Valdez 

Entrance Island 

Shoup Bay Spit 

Alyeska Pipeline Service Company Property Line 

Mouth of Mineral Creek 

City of Valdez 

Old Valdez 

14,300' 

14,800' 

15,000' 

16,500' 

25,600' 

31,400' 

44,000' 

Vapor dispersion analyses were performed. for atmospheric 

conditions which result in longer predicted downwind disper

sion distances than would be created by other weathe~ condi

tions at the site at least 95 percent of the time, based on 

Valdez climate data. Analyses were also performed for the 

most prevalent atmospheric conditions. 

Vapor dispersion analyses were performed utilizing two 

models to evaluate each postulated spill, and were run for 

each set of atmospheric conditions. An American Gas Asso

ciation model, "Evaluation of LNG Vapor Control Methods", 

1974 was used in order to assess compliance with respect to 

49 CFR l93.2059(c), published in 1980. A model developed 
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by the U.S. Coast Guard, "Development of an Atmospheric 

Dispersion Model for Heavier-Than-Air Gas Mixtures", 1985, 

was also used in order to consider recent developments in 

vapor dispersion technology. 

The American Gas Association method does not consider many 

of the physical phenomena that occur in the dispersion of 

heavier-than-air vapor clouds. This method provides 

conservative values, predicting greater vapor dispersion 

distances than an actual vapor cloud would travel. In some 

cases where model results were compared with actual spills, 

predicted distances to the lower flammable limit have been 

almost an order of magnitude greater than actual distances. 

Regulations provide for the use of other calculation methods 

if proper validation of the method can be provided. The 

U.S. Coast Guard model provides proper documentation and 

validation for the acceptance by 49 CFR 193 regulators to be 

used in vapor dispersion prediction. This model provides 

predictions of downwind gas concentration decay which agree 

with the full range of field experimental data currently 

available. 

Results of vapor dispersion analyses for each postulated LNG 

spill indicated that the greatest vapor dispersion distances 

were for the case of an soo,ooo barrel storage tank spill 

into impoundment, or for the case of a ten minute loading 

arm spill onto water at the rate of 12,000 gallons per 
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minute. Considerinq a 450' x 450' x 35' high dike. 

(modified from a 670 1 x SSO' x 18' high dike), results of 

the American Gas Association (1974) Model indicated that 

the maximum dispersion distance would extend ll,700' from 

the dike wall for the case of a storage tank spill into 

impoundm.ent. Usinq the U.S. coast Guard model (1985), a 

maxilllum vapor dispersion distance of 6,854' was predicted 

for this case. For the case of a ten minute loading arm 

spill onto water, predicted maximum vapor dispersion 

distances were ll,920' and 6,243 1 for the American Gas 

Association and U.S. Coast Guard models, respectively. 

For all other postulated spills, maximum vapor dispersion 

distances predicted by t..~e American Gas Association model 

were less than s,000 1 , and less than 2,200 1 as predicted by 

the U.S. Coast Guard model. The maximum. vapor dispersion 

distance considering all cases for the most prevalent 

weather copditions was predicted to be 3,550' (American Gas 

Association model). Utilizing worst case weather 

conditions and the U.S. coast Guard model for computing 

vapor travel over land, maximum vapor dispersion distances 

were predicted to be 3,600 1 • This value was used as an 

input to determining the TAGS LNG Plant land requirement. 

When the results of vapor dispersion analyses are compared 

with the location of identified target areas, it is shown 

that development of the Anderson Bay site will comply with 

the flammable vapor-gas dispersion protection 

I-7 



APPENDIX I 

requirements of 49 CFR 193. All public and private 

land-use target areas lie outside the comp~ted maximum 

vapor dispersion distances. Final dispersion exclusion 

zones will be determined durinq detailed project design, 

along with optimization of process, storage tank, transfer 

system and related impoundment designs. 
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Appendix I (Supplement> 

This supplement to Appendix I of the DEIS pro
vides the report upon which results of thermal 
radiation analyses and flammable vapor-gas dis
persion analyses are based. The report, entitled 
"Trans-Alaska Gas System Project LNG Safety Analy
sis for the Anderson Bay Site" was prepared by 
Energy Analysts, Inc. and dated January 28, 1987. 

The Energy Analysts, Inc. report contains prelim
inary LNG vapor dispersion and fire radiation re
sults for the Anderson Bay LNG plant site. The 
computations are based on conceptual plant de
sign. The computations provide reasonable as
surance that the Anderson Bay site is capable of 
meeting the exclusion zone criteria of 49 CFR 
193, Subpart B. Actual exclusion zones for the 
Anderson Bay LNG plant will be determined in 
accordance with 49 CFR 193, Subpart B during the 
project detailed design stage. 

The report was initially submitted to Yukon Paci
fic Corporation on January 28, 1987. Since is
suing the report, supplemental information has 
become available. Supplemental information is 
indicated by a superscript in the report, and is 
contained in Appendix D to the report. 
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TRANS-ALASKA GAS SYSTEM PROJECT 

LNG SAFETY ANALYSIS 

FOR THE 

ANDERSON BAY SITE 

SECTION 1.0 .INTRODUCTION 

LNG marine tank ships and LNG land-based facilities have been safely 

operated for over twenty years. This record has been achieved due, in part, 

to the stringent standards used in design, siting, construction, and opera

tion of these facilities. Historically, most land-based LNG facilities have 

been built to NFPA 59A, Storage and Handling of Liquefied Natural Gas. All 

LNG marine tank ships have been designed to IMO Standard, Code for the Con

struction and Equipment of Ships Carrying Liquefied Gases in Bulk. 

With the adoption of 49 CFR 193 in 1980 [lJ, the regulatory respons

ibility for the plant falls under the jurisdiction of the U.S. Coast Guard 

and the Materials Transportation Bureau (MTB) 1 of the Department of Trans

portation (DOT). The U.'S. Coast Guard2 is responsible for the marine cargo 

transfer system and associated facilities between the marine vessel and the 

last valve locat·ed immediately before the storage tanks. The MTB is re

sponsible for the rest of the plant. Although discussions are taking place 

concerning different divisions of responsibilities, the Anderson Bay site 

would presently have to meet 49 CFR 193, 1980. 

The Anderson Bay site lies on the southern bank of Port Valdez. The 

site is located approximately three miles from the entrance of the port. 

The Alyeska Oil Terminal is approximately three miles to the east of the 

Anderson Bay site. In order to determine the feasibility of a site for a 

baseload liquefaction plant, several items must be considered. The two main 

safety concerns in the event of an inadvertent release of LNG are the down

wind distance a flammable cloud would travel, and the distance to particular 

thermal radiation fluxes from pool fires. This report addresses the vapor 

dispersion and thermal radiation for postulated releases. 
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SECTION 2.0 RELEASE SCENARIOS 

For vapor dispersion calculations, 49 CFR 193 specifies ten minute 

spills into impoundment areas where the flow can be shut off. For a release 

from a tank into a dike, two cases can exist: for bottom or side connec

tions, the spill must continue until the LNG is hydraulically equalized; for 

over-the-top connections, the spill must continue until the vapor exits the 

dike. The over-the-top connection spill scenario is not described in 49 CFR 

193, but has been addressed by MTB regulators (see Appendix A). For a load

ing arm spill, the LNG will spread over the water until the boil-off rate 

equals the discharge rate. Fire radiation calculations were made for each 

impoundment area and a spill onto water. For this study, four release scen

arios were considered. 

First. gas would be liquefied at a rate of 20,330 gpm. Using an im

poundment area with 110 percent of a ten minute release and a wall height of 

6.6 ft, the impoundment area was 4,530 ft 2 • 

Second, the release from the tank produced the maximum downwind cloud 

travel. In order to minimize downwind cloud travel, the dike area versus 

wall height was modified for the bottom connection release. Usuaily, cost 

increases as dike height increases. The dike size was modified from a 580 x 

670 x 18 ft dike to a 450 x 450 x 35 ft dike. The maximum flow rate into 

the' dike was calculated from a single line rupture of a 28-inch line with 

100 ft of head as the driving force. The maximum flow rate for these condi

tions is 78, 000 gpm. With over-the-top connections, the vapor dispersion 

distances are a strong function of subdiking. Since subdiking design was 

not included in the conceptual design and due to the increased cost of over

the-top connections, we have not included dispersion results for the over

the-top configuration. 

Third, a release from the on-shore transfer line, from the tanks to the 

trestle structure, was considered. The average transfer rate was 48, 000 

gpm. For a ten minute spill, the impoundment area was 10,700 ft 2 for 110 

percent of the release using a 6.6 ft high dike. 

Fourth, assuming multiple transfer lines and loading arms, a release 

from a single dock transfer line or a single lo~ding arm was considered. 

The single line release rate of 12,000 gpm (one-fourth the total flow rate) 

was utilized. 

20,855 ft2. 

The spill spread onto water until it covered an area of 
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SECTION 3.0 VAPOR DISPERSION CALCULATIONS 

49 CFR 193 gives a method for vapor dispersion calculations for deter

mining exclusion zones surrounding the plant. The method was published in 

1974 [2] and does not consider many of the physical phenomena that occur in 

the dispersion of heavier-than-air vapor clouds. The published method gives 

conservative values (greater distances than an actual vapor cloud would 

travel). In some cases of comparison with actual spills, predicted dis

tances to the lower flammable limit have been almost an order of magnitude 

greater than actual distances. The regulations provide for the use of other 

calculation methods if proper validation of the method can be provided. We 

believe that the development of the DEGADIS [ 3] method by the U.S. Coast 

Guard provides proper documentation and validation for the acceptance of the 

DEGADIS model for dispersion calculations. In order to demonstrate the dif· 

ferences in the two models, dispersion distances were calculated for each 

model. 

An unignited release of LNG will result in a flammable vapor cloud 

which can travel downwind until sufficient heating and mixing with the tur

bulent atmosphere dilutes the vapor concentration below the limits of flam

mability. Although L~G vapor has a molecular weight of 16, the gas is 

heavier than air at the time it is vaporized at an atmospheric boiling point 

of -260°F. The gas remains heavier than air until it reaches a temperature 

of -170°F. From a safety viewpoint, interest is focused on the area covered 

by the unignited flammable vapor cloud as it travels downwind. In order to 

estimate the downwind travel distance of the flammable cloud, several 

factors regarding the type of accident, surrounding area, and local weather 

conditions must be considered. Figure 3-1 presents an overview of the major 

factors that must be considered in a vapor dispersion mathematical model. 

3.1 Vapor Generation 

The rate of cold gas evolving from a liquid pool is mainly a function 

of the heat transfer rate from the underlying substrate. Vapor generation 

models require information regarding substrate temperature and impoundment 

dimensions. For the 49 CFR 193 calculations, we used the vapor generation 

rates that were prescribed as part of the 49 CFR 193 dispersion method. In 

the case of impoundment, the cold gas was assumed to fill the area and the 

xr;~;r::~J7 
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Elements of Vapor Dispersion Model 
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rate of gas evaporating from the pool was assumed to form a line source at 

the base of the dike. 

For the DEGADIS model. we used the vapor generation rates from our 

spills model 3 • If the wind was capable of removing the gas as it evolved, 

the size of the source was the pool area and the cold gas was allowed to 

fill one-half the dike height before the gas was dispersed. When the evolu

tion rate was higher than the wind field could accommodate, the dike was 

allowed to fill with cold gas and overflow the dike, forming an even larger 

stationary source surrounding the impoundment area. 

3.2 Veather Conditions 

The 49 CFR 193 model only considers wind speed and stability. The 

DEGADIS model considers wind speed, stability, relative humidity, tempera

ture of substrate, and surface roughness. The vapor dispersion calculations 

were done at the worst case conditions, as defined by 49 CFR 193, Paragraph 

193.2059(c)(2). 

"Dispersion conditions are a combination of those which result in 
longer predi~ted downwind dispersion distances than other weather 
conditions at the site at least. 90 percent of the time, based on 
U.S. Government weather data, or as an alternative where· the model 
gives longer distances at lower wind speeds, Category F atmo
sphere, wind speed equals 4.5 miles per hour, relative humidity 
equals 50 percent, and atmospheric temperature equals 0.0°C." 

The onfy weather condition at the site that does not meet the above criteria 

is relative humidity. In order to be ultra conservative, we used the above 

conditions and 80 percent relative humidity which resulted in slightly long

er downwind cloud travel than if 50 percent relative humidity had been used. 

Table 3-1 shows the values used and the source of the data. 

3.3 Dispersion Results 

Four vapor dispersion cases were run for the two sets of weather condi

tions with the 49 CFR 193 and DEGADIS models. The results for the two 

models are presented in Table 3-2 for worst case weather conditions, and in 

Table 3-3 for the most prevalent weather conditions. The DEGADIS calcula

tions presented in Tables 3-2 and 3-3 are for a release onto the given sur

face and spread over a water surface. Spread over a water surface, which is 
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Table 3-1 

Weather Conditions ,at Anderson Bay 

Data Worst Case Most Source 
Prevalent 

Wind speed 4.5 mph 5.9 mph Star data (Valdez) 

Wind direction 90° 90° Star data (Valdez) 

Stability F D Star data (Valdez) 

Relative humidity 80% 80% Local climatological 
summaries (Valdez) 

Air temperature 32°F 38°F Local climatological 
summaries (Valdez) 

Water temperature 51°F 46°F Envirorunental study 

Soil temperature 37°F 43°F Estimate 

Land surf ace roughness 0.5 ft 0.5 ft Estimate 
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Table 3-2 

Summary of Vapor Dispersion Results 
Distance to 1/2 LFL 

(4.5 mph Vind Speed, F Stability, 32°F Air Temperature, 
37°F Surface Temperature, 80% Relative Humidity, 51°F Water Temperature) 

49 CFR 193 DEGADIS* 

Case Release Duration 
No. Description Maximum Maximum Maximwn Maximum 

Distance Width Distance Width 
(ft) (ft) (ft) (ft) 

1 Transfer line from 10 min 3,020 166 1,454 1,929 
liquefaction to 
storage into im-
poundment, 
20,330 gpm 

2 Storage tank into Cont in- 11,700 630 6,854 10,092 
dike, 800,000 bbl, uous 
78,000 gpm 

3 Transfer line from 10 min 4, 970 260 2,122 2,831 
tanks to trestle 
into impoundrnent, 
48,000 gpm 

4 Dock transfer line 10 min 11, 920 530 6,243 9,120 
or loading arm 
onto water, 
12,000 gpm 

* Distances are for cloud travel over water. 

3-5 



Table 3-3 

Summary of Vapor Dispersion Results 
Distance to 1/2 LFL 

(5.9 mph Wind Speed, D Stability, 38°F Air Temperature, 
43°F Surface Temperature, 80% Relative Humidity, 46°F Water Temperature) 

49 CFR 193 DAGADIS* 

Case Release Duration 
No. Description Maximum Maximum Maximum Maximum 

Distance Width Distance 'Width 
(ft) (ft) (ft) (ft) 

1 Transfer line from 10 min 1,050 140 917 431 
liquefaction to 
storage into im-
poundment, 
20,330 gpm 

2 Storage tank into Cont in- 3,320 550 3,356 3,122 
dike, 800, 000 bbl' uous 
78,000 gpm 

3 Transfer line from 10 min 1,630 208 1,642 738 
tanks to trestle 
into impoundment, 
48,000 gpm 

4 Dock transfer line 10 min 3,550 400 3,451 3,262 
or loading arm 
onto water, .. 
12,000 gpm 

*Distances are for cloud travel over water. 

3-6 



much smoother, usually yields further travel distances due to less atmo

spheric turbulence. Since the spill into a dike gave the greatest downwind 

travel distance, the DEGADIS calculations were made for that case consider

ing the. spread onto land which had increased surface roughness. The DEGADIS 

calculations for dispersion onto land are given in Table 3-4 for the case of 

a release into a dike. 

The maximum travel distance for the worst case weather conditions was 

approximately 12,000 ft for both the spill into the dike and the spill onto 

water. The 49 CFR 193 calculations for the worst case conditions yielded 

distances that were approximately twice the distances for the DEGADIS spread 

over water. For the spread over land, the DEGADIS maximum distance was 

3,567 ft versus 6,854 ft for the spread over water. The distances are for 

the actual greatest distance from the release point. The distances are 

usually greater than the downwind distances because the clouds, as a rule, 

have a maximum half-width as great as the downwind length. To determine the 

land allocation for a buffer zone, the vaules in the table should be used to 

strike an arc for encompassing the area. The difference in travel distance 

can be attributed to the large change in surface roughness between water and 

the forested area adj~cent to the plant. Figure J-2 illustrates the shape 

and downwind travel of the 49 CFR 193 and DAGADIS clouds. 

For the most prevalent weather conditions, 'the 49 CFR 193 and DEGADIS 

calculations over water were almost identical with regard to downwind dis

tance. However, the DEGADIS cloud predictions yielded cloud widths that 

were four to eight times wider. For the Case 2 release, the DEGADIS predic

tion over land gave a maximum downwind travel of 1,736 ft compared to 3,320 

ft for the 49 CFR 193 model. 
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Case 
No. 

2 

Table 3-4 

Summary of DEGADIS Dispersion Results for Case 2 Spread Over Land 
Distance to 1/2 LFL 

Worst Case Prevalent 
Weather Conditions Weather Conditions 

Release Duration 
Description Maximum Maximum Maximum Maximum 

Distance Width Distance Width 
(ft) (ft) (ft) (ft) 

Storage tank into Contin· 3,567 5,892 1,736 2,112 
dike, 800' 000 bbl' uous 
78,000 gpm 
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SECTION 4.0 THERMAL RADIATION CALCULATIONS 

Fire radiation exclusion zones are required for a full tank dike, plus 

other impoundment areas. The method used in 49 CFR 193 is a technique re· 

quiring a minimum of technical expertise. The 49 CFR 193 method is a 

shorthand method for predicting fire radiation based on a method described 

by the American Gas Association [ 4]. We use this method, as described in 

Appendix C. The method is based on transport theory and has been validated 

with large-scale tests on LNG and LPG fires. The method is accepted by the 

MTB". The exclusion zones are defined in terms of heat flux levels for 

various land uses adjacent to the plant. 

Wind speed and relative humidity are the controlling parameters affect

ing the flux levels from an LNG pool fire. A wind speed of 22 mph and rela

tive humidity of 80 percent were selected, resulting in longer exclusion 

distances than other atmospheric conditions occurring at least 95 percent of 

the time. For this study, wind speed values were taken from the Star data 

for Valdez, and the relative humidity values were taken from the Local Crim

atological Summaries. 

Thermal radiation calculations were done for each of the impoundment 

areas and the spread area over the water for the loading arm spill for 

attenuated and unattenuated conditions. Unattenuated flux considers no 

adsorption or scattering of the radiation as it travels from the flame. 

Water vapor and particles in the air cause some of the radiation to be lost 

as it travels from the fire to the receptor. When adsorption and scattering 

of the radiation are considered, the lesser amount of radiation received at 

a given distance from the flame is called the attentuated flux. Tables 4-1 

and 4-2 show the distances to attenuated and unattenuated flux levels, re

spectively. Calculated flux levels were for 500, 1,600, 4,300, and 10,000 

Btu/hr-ft2 • Figure 4-1 shows the flux levels versus distance from the 

center of the source, and Figures 4-2 and 4-3 are isopleths of the attenu

ated and unattenuated flux levels, respectively. The controlling release 

for thermal radiation is the storage tank into a dike release. For the un

occupied area adjacent to the plant, the 10,000 Btu/hr-ft2 isopleth is the 

main concern; from the tables, the maximum distance to that level is 957 ft. 
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Case 
No. 

l 

2 

3 

4 

Table 4-1 

Summary of Thermal Radiation Attenuated Results 
Distances to Flux Levels from Center of Area 

(20 mph Wind Speed, 80% Relative Humidity, 32°F Air Temperature) 

Attenuated Flux Levels 
(Btu/hr-ft2) 

Release Size 
Description (ft) 

10,000 4,300 1,600 500 
Distance Distance Distance Distance 

{ft) (ft) (ft) (ft) 

Transfer line from 67 x 67 192.6 235.6 302.3 422.4 
liquefaction to 
storage into im-
poundment, 
20,330 gpm 

Storage tank into 450 x 450 859.0 1120.2 1509.3 2227.6 
dike, 800,000 bbl, 
78,000 gpm -

Transfer line from 103 x 103 274.6 339.0 440. l, 623.2 
tanks to trestle 
into impoundment, 
48,000 gpm 

Dock transfer line 188.2 351. 8 499.5 663.l 971.0 
or loading arm diameter 
onto water, 12,000 
gpm 
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Case 
No. 

1 

2 

3 

4 

Table 4-2 

Summary of Thermal Radiation Unattenuated Results 
Distances to Flux Levels from Center of Area 

(20 mph Vind Speed, 80% Relative Humidity, 32°F Air Temperature) 

Unattenuated Flux Levels 
(Btujhr-ft2) 

Release Size 
Description (ft) 

10,000 4,300 1,600 500 
Distance Distance Distance Distance 

(ft) (ft) (ft) (ft) 

Transfer line from 67 x 67 202.2 246.9 320.8 461.3 
liquefaction to 
storage into im-
poundment, 
20,330 gpm 

Storage tank into 450 x 450 957.0 1248.0 1726. 3 2645.0 
dike, 800,000 bbl, 
78,000 gpm 

Transfer line from 103 x 103 288.3 359.0 474.0 693.9 
tanks to trestle 
into impoundment, 
48,000 gpm 

Dock transfer line 188.2 390.5 543.5 741. 7 1127. 5 
or loading arm diameter 
onto water, 12,000 
gpm 
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SECTION 5.0 CONCLUSIONS 

For the vapor dispersion calculations, we used 12,500 ft as a maximum 

permissible downwind travel distance to 1/2 the lower flammable limit. With 

modification to the preliminary design (a deeper tank dike and an additional 

loading arm), the releases can meet the 12,500 ft criterion using the 49 CFR 

193 model. Using the DEGADIS model, the distances of maximum downwind 

travel are 6,854 ft for the spread over water, and 3,567 ft for the spread 

over land. The DEGADIS model considers only flat terrain, and arguments can 

be made that the distances are longer than would actually exist for the pos

tulated releases since the cloud would be spreading into an area of steeper 

terrain and would cause a greater spread in the crosswind direction. 

The thermal radiation calculations show that the hazard zones are con

tained within the vapor dispersion zones. The lowest flux level considered 

in 49 CFR 193, 1, 600 Btufhr-ft2 , extends a maximum distance of 1, 726. 3 ft 

from the center of the tank dike. 

Based on the results, the Anderson Bay site will meet the 49 CFR 193 

requirements for vapor ·dispersion and thermal radiation, with preliminary 

storage and impoundinent designs as analyzed. 
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APPENDIX A. TECHNICAL NOTE 

This technical note by Yalter Dennis was in a March 6, 1986, letter 

from MTB to one of our clients. 
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A TECHNJCAL NOTE ON VAPOR DETENTION CAPACITY 
AND ITS EFFECTS ON VAPOR DISPERSION DISTANCE 

by / 
Mr. Walter Dennis 

As you correctly note, the vapor detention capacity can significantly artect the 
downwind travel o! nammable LNG vapor (vapor dispersion distance). This Is due 
to the potential for change in the proportionate detention capacity (the capacity 
relative to other spill conditions) to change the duration of LNG contact with heat 
transter surf aces, the consequent degree or cooling, and the related rate or heat 
transfer from those surfaces before initial vapor overflow occurs. 

Under the prescribed model in Sl93.2059(c), a constant rate spill is presumed to 
continue at least until vapor overfiows the diking (continuous spill). For this 
purpose, the term diking applies to either diking for the impoundment of spilled 
LNG, or as appropriate, to an extended or additional barrier (if any) designed to 
increase holding volume for detention of evolving LNG vapor, as provided in 
Sl93.2059(d)(l)(iv). In applying the model, initial vapor overflow is assumed to 
occW" when the combined volume o!. evolved vapor, and the impounded volume of 
unvaporized spilled liquid equals all space outside the component served that is 
provided for liquid impoundment and vapor detention. Thus, occurrence of initial 
vapor overflow is assumed at the moment or overflow due to overfill without 
consideration of sc<><?ping by wind entrainment or ejection by vapor velocity. 

Vaporization rate at the moment or initial overflow defines source strength in 
determining uniform unit source strength under the model, the primary parameter 
that directly influences dispersion distance. The strength at this moment is · 
considered to be at its highest, thereby predicting the maximum dispersion 
distance, since thereafter, vaporization rate is assumed to be diminishing as heat 
transfer surfaces in contact wi.th liquid will be cooling. 

From the foregoing, it is seen that with an increase in proportionate detention 
capacity, the time needed to fill the impoundment-detention space and reach 
max:mum sourer. strength will increase. V'ith a reduction in the proportionate 
capacity, this time delay will diminish. It is evident, thereby, that both contact 
duration of the liquid and consequent cooling or heat transfer surface in contact 
will vary directly with proportionate detention capacity. 

Conversely, the rate of heat transfer along with the vaporization rate, and related 
source strength will vary inversely with proportionate detention capacity. It 
follows that, under the prescribed model, the predicted dispersion distance will 
vary inversely with the proportionate detention capacity-the former diminishing 
as the latter increases and vice versa. 

Thus, in Sl 93.2059, there is no specified fraction of impoundment-detention space 
arbitrarily dedicated to vapor detention. Rather, as defined in Sl93.2059(d){l)(iv), 
the space dedicative to vapor detention is the total space available for liquid 
impoundment and vapor detention minus the volumetric space occupied by 
impounded liquid at the moment of initial overflow due to overfill. 

This definition Is necessary, since for a given total impoundment-detention 
capacity, the latter fraction will vary with spill volume, spill rate, differential 
enthalpy in spillage, and similar design specific variables. For example, under a 
given design, an increase in overall detention-impoundment volume provided by 
increasing the height or perimeter or vapor detention fencing would be allocable 
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only ln part to vapor detention, since the Increase In time tor Initial overfiow from 
overfill would result in an additional liquid spill volume whlch must be 
accommodated. 

Of course, In spite of this increase in spill volume, time duration to inf ti al overflow 
would still be increased with a consequent reduction fn source strength and 
predicted dispersion distance. Solution of respective liquid-vapor volumes would be 
relatively simple, once cumulative vaporization and liquid accumulation ls 
established either as a volume-time function or simply by Iterative convergence. 
Although you ref er only to storage tank impoundment, the foregoing applies to all 
lmpo~nding-detention systems. 

The prescribed model under 5193.2059 was developed only with conventional low 
remote diking in mind. Therefore, ft may be Important also tor you to be aware of 
certain limitations. For conventional designs and clear field dispersion, predictions 
are generally thought to be overly conservative. But this has never been 
conclusively evaluated, and some comparisons give rise to tmcertainties. Certain 
design conditions, however, could result in hazardous nonconservatism. 

One (which the model cannot address) is channeling or diversion or the vapor by 
large downwind structures or other· topography. Very large detention capacity, 
where source strength based on initial overflow could be significantly less than 
actual source strength due to wind entrainment, is another. A third probelm is 
envisaged with multiple diking. 

High close-in di1dng, a more recently proposed design, presents a fourth and .. 
potentially more serious problem. This problem results !rom the potential !or 
actual source strength to continue increasing (if actual LNG spillage continues) 
after initial vapor overflow, thereby exceeding the theoretical maximum source 
strength. It is seen that this would occur where the heat transfer rate continues to 
increase, despite cooling, as the contact area continues to increase with the rising 
level of LNG from continuing spillage into the narrow impoundment annulous. 

Because of limitations in predictive capability of the current model, costs for 
protection distance at new plants could be economically burdensome. Preclusion of 
expansion at most existing plants would be likely. Yet unsafe conditions could 

· prevail with certain designs. OPS recognized this problem even at the writing of 
current standards, but available options were limited. 

Accordingly, in 1983, OPS initiated a six phase research program, and subsequently 
was joined in co-sponsorship by the Gas Research Institute, to resolve this problem .. 
The program is intended to develop definitive and verified methodologies and 
procedures for regulatory application of wind tunnel simulation independently or 
conjunctively with a select mathematical model to predict dispersion distance 
where diffusion is influenced by: (a) eddy entrainment from excess capacity LNG 
vapor detention systems, (b) wake turbulence from on site structures and natural 
obstacles, and (c) topographically induced diversion or meander. Independent 
physical simulation will be dependent on scale. With such methodologies, 
protective distance for dispersion may be safely reduced by as much as one order 
or magnitude with tank top transfer and designs to provide the conditions desCf'ibed 
in (a), (b), and (c) above. Although results of this effort will not be in place until 
after 1988, it may be useful for you and operators under your jurisdiction to be 
aware of this potential development in planning for expansion. i'/////l/l/lff/!1a'/f.'i! 
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APPENDIX B. VAPOR GENERATION METHODOLOGY 

An unignited release of a liquefied gas will result in a flammable and/or 
toxic vapor cloud which can travel downwind until sufficient heating and 
mixing with the turbulent atmosphere dilutes the vapor concentration below 
the limits of flammability/toxicity. From a safety viewpoint, interest is 
focused on the area covered by the vapor cloud as it travels downwind. In 
order to estimate the downwind travel dist~nce of a flammable/toxic cloud, 
several factors regarding type of accident, surrounding area, ·and local 
weather conditions must be carefully considered. Important parameters re
quired for vapor dispersion models are the area and the rate of vapor gener
ation. Vapor generation rates are considered for two major types of re
leases: releases onto water, and releases onto land. These types of re· 
leases are described, in detail, in the following sections. 

B.l Spread and Vaporization of Liquefied Gas Spills on Yater 

The spread and vaporization of large liquefied gas spills on water have been 
addressed in a number of papers. Havens (1979) has reviewed, in detail, the 
approach taken by Science Applications, Inc. (1975), while Raj and Kalelkar 
(1973) have proposed a somewhat different approach than Science Appli
cations, Inc. 

For this analysis, the Raj and Kalelkar models were modified and used for 
the spreading and vaporization of liquefied gases on water. The radius of a 
liquefied gas spill on water is assumed to be represented by the equation 
developed for LNG. 

R 1. 854 v5o. 2s tl.60 (1) 

where: R radius of the spill, m 
Vs - volume of the spill, m3 
t - time, sec 

The vaporization rate for liquefied gases is given by: 

~p(l.854) 2 v5°· 60 w t (2) 

where: m - vaporization rate, kg/sec 
p liquefied gas density, kg/m3 

w liquefied gas regression rate, m/sec 

The pool radius is described by Equation (1) until a minimum pool thickness 
is reached. At that time, the liquid pool begins to break up. The minimwn 
pool thickness has been calculated using an equation proposed by Feldbauer 
(Feldbauer, et al., 1972). 

where: 

0.0017 o0 · 66 

minimum pool thickness, ft 
- pool diameter, ft 
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Following pool breakup, the vaporization rate is assumed to decrease accord
ing to the following relation, also proposed by Feldbauer. 

where: 

"'max (exp (~0Hu'.: (t - tmax>)] 
m 
ID max 
tmax 

pool vaporization rate at time t, kg/sec 
vaporization rate at time of pool breakup, kg/sec 
time of pool breakup, sec 

(4) 

Using Equations (1) through (4) and the assumed liquefied gas boiling rate 
per unit area, the total vapor generation rate for an instantaneous spill 
can be computed. The pool radius for the spill as a function of time is 
given by the solution of Equation (4) until pool breakup begins, after which 
the radius is assumed constant. For most pressurized liquids, some fraction 
of the liquefied gas will flash during the release. 

B.2 Spread and Vaporization of Liquefied Gas Spills on Land 

Liquefied gas spills on land will spread until either they are confined by 
topography. Topography can include both natural land characteristics and 
engineered spill confinement systems. Thus, topography is a site specific 
characteristic of a petrochemical plant. 

In the early stages of vapor cloud formation subsequent to a spill on land, 
the rate of evolution of vapor due to ·heat transfer to the pool is a func
tion of the thermal properties of the substrate beneath the pool. In the 
later stages of vapor cloud formation, it is a function of the convective 
heat transfer from the ambient air to the pool. In general, the vaporiza
tion rate, m, is the sum of all heat inputs to the pool, divided by the 
latent heat of vaporization of the liquid. 

(5) 

where: qtotal - total heat gain by the liquid 
.6..Hv latent heat of vaporization of the liquid 

The total heat flux into the pool is given by the equation: 

where: 

(6) 

rate of transfer from bottom surface of pool (pool floor) 
rate of convective heat transfer from the atmosphere 
rate of radiant heat transfer due to solar radiation 
rate of sensible heat release due to cooling of the pool 

Assuming constant pool floor properties, the temperature beneath the floor 
is given by: 

(7) 
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where: T floor temperature 
k floor thermal conductivity 
p floor density 
c floor specific heat 
t time 
z vertical distance below floor surf ace 

With the initial condition T - T0 , where T0 is the initial floor temperature 
and the boundary conditions are: 

aT 
-k az - h(T - Tp) (8) 

aT az - 0 for large z (9) 

Equation (7) can be solved giving: 

erf [_L] + [exp [hZ + h 
2 

t]] 
2;;;.t k kpc 

(10) 

[ erf c (2~) + h [k;J . '] 
where: Tp bulk pool temperature 

h - heat transfer coefficient between the floor and liquid 
a - k/pc 

The rate of heat transfer from the floor to the liquid is: 

q5 - h(t - Tp) at Z - 0 (11) 

Substituting Equation (10) into Equation (11) gives: 

(h 2 t] [h (kptc] 
0 

• 

6

] q5 - h(T0 - Tp) exp kpc erfc (12) 

Equation {12) does not model exactly the heat transfer process between the 
floor and the liquid, but it is sufficient for estimating the contribution 
of heat transfer from the floor to the vaporization rate of the liquid. 

A relatively small amount of heat is transferred directly from the atmo
sphere to the liquid pool by convection. Thus: 

where: 

(13) 

rate of convective heat transfer from the atmosphere 
convective heat transfer coefficient between the atmosphere 
and the liquid 
air temperature 

The atmospheric heat transfer rate is relatively unimportant during the 
early phases of vaporization immediately after a spill; however, it becomes 
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relatively more important after the floor has sufficiently cooled so that 
the heat transfer rate from the floor is very small. 

Another small amount of heat may be added to the pool by solar radiation. 
The maximum solar radiant, qr, will be present during the daytime when clear 
skies prevail. As in the case of convection from the atmosphere, solar 
radiation will not be important until floor heat transfer decreases. 
Furthermore, much of the solar radiation will not reach the pool because of 
absorption by the vapor cloud, particularly during the early stages when the 
vaporization rates are high and the cloud is dense. 

Energy to vaporize the liquid may also come from the sensible heat in the 
liquid itself. Depending on the rate of heat transfer from the floor, the 
temperature of the pool can decrease below its boiling point. As the pool 
cools below its boiling point, sensible heat will be released and, as a 
result, vaporization will continue since the pool is not in equilibrium with 
the atmosphere. Rate of sensible heat release can be estimated adequately 
by assuming that the pool temperature remains uniform throughout its depth 
as its temperature decreases, so that: 

where: 

dTp 
qsen - PLHCL dt 

rate of sensible heat release 
density of the liquid 
pool depth 

- specific heat of the liquid 

(14) 

The sum of all the foregoing modes of heat transfer represents the energy 
available to vaporize the liquid. Thus: 

(15) 

where Miv is the heat of vaporization of the liquid. Units in Equations 
(12) through (15) must be consistent. Typically, heat fluxes qs, qa, qr, 
and qsen will have units such as cal/s-m2 , 6.Hv will be in cal/kg, and m will 
be in kg/hr-m2 • The heat transfer models are used as the vapor generation 
source models in both the fire radiation and vapor dispersion computer 
models for spills on land. 
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APPENDIX C. FIRE RADIATION METHODOLOGY 

C.1 Methodology 

Objects near a flame are heated due to the absorption of thermal radiation 
that is given off by the flame. The radiant heat intensity from a flame can 
be predicted if the radiant heat flux at the flame surface and the view 
factor between the flame and the exposed object are known. The following 
equation is often used to calculate radiant heat flux levels (American Gas 
Association, 1973). 

q (1) 

where: q incident radiant flux at any point, kW/m2 

q5 m - maximum surface flux of the flame for a large fire, kW/m2 

F geometric view factor 
D fire diameter, m 
b extinction coefficient for radiation within the flame, m- 1 

~ atmospheric transmittance 

The flame is approximated by a cylinder with length, L, and diameter, D, and 
tilts under the action of wind with an angle of ~ from vertical. For cir
cular pool fires, D is the pool diameter; for rectangular or square pools, 
equivalent diameter, Deq• can be used instead. Deq is defined by: 

Deq - 4 (hydraulic radius) - 4 (pool area)/(perimeter) (2) 

The flame lengch for pool fires can be computed from the equation given by 
Thomas (1963). 

where: 

L 
0 - 42 [ 

m )0.61 
Pa(gD)o.6 

L 
D 
m 
Pa 
g 

length {height) of the flame, m 
diameter of the pool, m 
mass burning flux, kg/m2 -sec 
air density, kg/m3 
gravitational acceleration, m/sec 2 

(3) 

The angle of tilt for large buoyant flames is calculated using the equation 
given by Welker and Sliepcevich (1970). 

where: 

tanlj6 _ 3. 2 cos¢ [
Du Pa]o.0

7 [u2 ]o.1 [Pg]-o.e 
Pa . Dg Pa 

~ 
D 

- angle of tilt from vertical, degrees 
- flame diameter, m 

u - wind speed, m/sec 
- viscosity of air, kg/m-sec 

density of air, kg/m3 
Pa 
Pa 
Pg -
g 

density of fuel vapor, kg/m3 
gravitational acceleration, m/sec 2 
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Since the flame is a volume of reacting gases and soot particles, it is a 
volumetric emitter rather than simply a surface emitter. As the flame emits 
radiation energy, the gases and soot particles within it absorb part of the 
radiation. The term, 1-e-bD, accounts for this effect. The extinction 
coefficient, b, is dependent on the scale of turbulence and wavelength of 
the radiation. An average extinction coefficient based on test data is 
usually used. From the results of the tests performed for the United States 
Department of Energy (Johnson, et al., 1980), a value of 0.682 m· 1 is deriv
ed for propane. 

The term, 1-e-bD, approaches unity as flame size increases. 
flame becomes optically thick and behaves like a black-body 
thermal radiation intensity at the surface of the flame then 
stant, regardless of the size of the flame. 

This means the 
radiator. The 
becomes a con-

The view factor between the flame and exposed target is dependent on the 
size of the flame, the relative orientation, ·and distance. It can be 
obtained from: 

(5) 

where: dA1 differential area of target surface 
A2 effective emitting area of flame 
dA2 differential area of flame surface 
r distance from targe~ element to flame element along a line 

from dA1 to dA2 
P1 angle between the normal to dA1 and the line from dA1 to dA2 
P2 angle between the normal to dA2 and the line from dA1 to dA2 

The geometry is shown in Figure C-1. Equation (5) must be integrated over 
the entire effective emitting area of the flame, A2, that can be seen by a 
differential element of the target, dA1 , to obtain the view factor. View 
factors depend only on the geometry of the flame-target system; their values 
for a variety of configurations have been calculated and are available in 
the literature (Rein, Sliepcevich, and Welker, 1970; Raj, et al. 1 1979; 
Hottel and Sarofim, 1967). 

The radiation intensity from the flame to the target is attenuated along its 
path due to absorption and scattering by water vapor, carbon dioxide, dust, 
and aerosol particles. Only the attenuation by water vapor is considered in 
calculating atmospheric transmissivity. The absorptivity of a gas volume of 
water vapor can be determined by the following relation (Hottel and Sarofim, 
1967). 

where: 

[
Tg]o.-&& 

E:a - -Ts 
(6) 

a absorptivity of a gas body of water vapor 
£ emissivity of water vapor at one atmosphere total pressure 

and zero water vapor partial pressure 
Tg gas temperature, °K 
T5 - source temperature, °K 
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Figure C-1 

Geometry Used for Calculation of View Factors 
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In this case, the gas temperature is ambient temperature and the source 
temperature is the equivalent black-body flame temperature. The emissivity 
can be obtained from the published charts by Hottel and Sarofim (1967). The 
transmissivity can then be calculated, assuming negligible reflectivity for 
conservatism, as follows. 

1' - l - Q (7) 

Figure C-2 shows parametrically the atmospheric transmittance, ~, as a func~ 
tion of separation distance from the fire center for various values of rela
tive humidity. 

C.2 Damage Criteria for Radiant Heating 

Combustible solids exposed to thermal radiation begin to decompose as their 
temperatures rise. If the radiant heat flux is high enough and the exposure 
is long enough, ignition will result. Noncombustible structures can be 
weakened and thus damaged or completely destroyed if the radiant flux is 
high enough and persists long enough to heat the structure to its damage 
point. People can suffer skin burns from relatively low fluxes. The fluxes 
required to cause such damage are useful for estimating potential effects of 
a large fire. 

Table C·l shows the approximate radiant fluxes required to damage wooden 
structures and to harm human beings. The flux for continuous human exposure 
includes solar radiant fluxes and is for sedentary activity. Acclimatiza
tio.n or intermittent exposure will raise the injury threshold. 

Maximum temperatures of large pieces of equipment exposed to radiant heating 
can be approximated by assuming that the absorbed radiant energy is all lost 
from the surface as convection and radiation at steady state. This asswnp
tion results in: 

where: 

aq 

Q 

E 

0 

T 
u 

average absorptance of the exposed surface 
average emittance of the exposed surface 
Stefan-Boltzmann constant 
surface temperature 
overall convective heat transfer coefficient 

Tm ambient temperature 
q incident radiant heat flux at surface 

(8) 

If the absorptance and emittance are equal (a good approximation for non
metallic surfaces), surface temperatures will be approximately those shown 
in Figure C · 3. Temperatures are shown for parameters of U/ Q', assuming an 
ambient temperature of 26.7°C, so that the approximate steady state tempera~ 
ture can be found for a variety of heat loss conditions. Note that Equation 
(8) assumes that heat is gained only by radiation and lost only by radiation 
and convection at the exposed surface (i.e., the unexposed surface is insu
lated). If the unexposed surface is cooled, either by being open to natural 
cooling or by other means, temperatures will be lower. Figure C· 3 gives 
temperatures near maximum at steady state. A long time period may be re
quired to reach steady state, depending on material properties and geometry. 
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Table C·l 

Approximate Radiant Flux Dam.age Criteria 

Radiant Flux 
Damage Conditions 

kY/m2 Btu/hr·ft2 

Spontaneous ignition of wood, minimum flux 63.00 20,000 

Piloted ignition of wood, 1 minute exposure 31.50 l0,000 

Piloted ignition of wood, minimum flux 13.50 4,300 

Second degree skin burns, 30 second exposure 5.00 1,600 

Human injury through continuous exposure (API) 1.55 500 

Notes: 

1. Spontaneous ignition occurs without direct contact with flame. 
2. Piloted ignition involves contact with flame. 
3. Radiant fluxes required to ignite many synthetic polymers are in the 

same range as those for wood. However, some synthetic polymers are 
more fire resistant than wood. 

References: American Petroleum Institute (1974) 
Buettner (1957) 
Yesson, Sliepcevich, and Yelker (1971) 
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Steady State Temperatures for Objects Exposed to Radiant Heating 
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Figure C-4 shows the effect of wind speed on the equilibrium temperature of 
metal insulated on one side. A metal temperature of 300°C is considered the 
safe upper limit. Therefore, Figure C-4 shows that the minimum incident 
flux required to damage metals can vary from 15 to 32 kW/m 2 , depending on 
the local wind speed. 

C.3 Thermal Injury Classification 

Most of the quantitative research work on skin burns originated with the 
goal of determining the number of casualties to be expected following 
nuclear weapons blasts. The quality of emitted thermal radiation from a 
nuclear blast differs substantially from that of a typical hydrocarbon 
flame. Hence, it is important to recognize the difference in thermal radia
tion emission spectra in order to develop the proper thermal injury exclu
sion zones. 

Several classifications of skin burn severity have been proposed, each 
depending on the degree of skin damage. The most familiar classification is 
the division of skin burns into three degrees. A first degree burn is the 
mildest level of skin burn, characterized by erythema, without formation of 
blisters. No permanent damage will result from a first degree burn. A 
second degree burn, characterized by blister formation, is the intermediate 
thermal injury category. The skin can heal from a second degree burn with
out skin graft. A third degree burn is characterized by destruction of all 
skin layers. Underlying tissue may also be destroyed. Survival of healthy 
adults can normally be expected if less than 20 percent of the body has 
second and third degree burns. Survivability decreases rapidly until it is 
almost impossible to recover from severe burns covering more than 80 percent 
of the body surface. 

The present discussion focuses upon burns caused by thermal radiation 
because this is the dominant mode of heat transfer from hydrocarbon fires, 
whether from direct flame contact or from exposure to nearby fires. The 
thermal radiation spectral quality can have an important effect on radiation 
heat transfar because of the absorption characteristics of human skin. The 
absorptance of flame radiation by skin is in the region of 80 to 90 percent. 

Thermal radiation skin burns may be caused by either short-duration exposure 
to a high level of thermal energy flux, or long-duration exposure to a lower 
level of thermal energy flux. At high fluxes, the injury requires less 
total energy than at lower fluxes because more of the heat is transmitted to 
underlying tissue. · 

Figure CqS presents an estimate of the response of human tissue to different 
levels of impinging thermal radiation. The pain threshold and severe burn 
threshold curves indicate the time required to produce the respective 
thermal injury levels as a function of the imposed heat intensity level. 
The 50 percent and 100 percent fatality estimates are based on the nuclear 
thermal radiation data of Davis (1979), corrected for the differences for 
hydrocarbon fire emission spectra. 

The most common thermal exclusion zone, defined by 5 kW/m2 for a 30 second 
bare skin exposure time, is adopted as the second degree burn exclusion 
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zone. It is assumed that people can easily shield themselves or escape from 
the fire beyond this point. 

The minimum heat intensity required to ignite wood is approximately 13. 5 
kW/m2. At this minimum level, the wood must be exposed for about 10 min
utes. This level of potential thermal damage from a pool fire can be used 
to define the unprotected building thermal exclusion zone. 

The severe damage thermal exclusion zone has been defined by several organ
izations as 31.5 kW/m2. This heat intensity level will reduce the struc
tural strength of unprotected stee.1. Since structural steel damage may 
cause propagating failures in many situations, the severe damage thermal 
exclusion zone is an important fire assessment criterion. 
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APPENDIX D. SUPPLEMENTAL INFORMATION TO ENERGY ANALYSTS' REPORT 87-1-400 
MARCH 30, 1988 

(1) Approximately two years ago, the Materials Transportation Bureau (MTB) 
was changed to the Office of Pipeline Safety (OPS). 

(2) Areas of responsibility for LNG marine terminal safety between OPS and 
the U.S. Coast Guard have been defined and became effective 1 January 
1988. OPS now has responsibility for all aspects of shoreside LNG 
facilities. 

(3) Appendix B provides the vapor generation models. 

(4) The thermal radiation model used by Energy Analysts to compute thermal 
radiation exclusion zones is based on all the available LNG fire test 
data. The following reports and papers provide comparisons between 
model predictions and experimental results. 

(a) American Gas Association, "Project IS·3-1: LNG Safety Program, 
Interim Report on Phase II Work." AGA, 1973: 478 pages. 

(b) Mizner, G. A., and J. A. Eyre, "Large-Scale Um and LPG Pool 
Fires." The Assessment of Major Hazards, The Institution of Chem
ical Engineers, Pergamon Press Ltd., Oxford, United Kingdom, 
Symposium Series No. 71, 1982: pp. 147-163. 

(c) Raj, P. K., N. A. Moussa, K. Aravamudan, and C. D. Lind, "LNG 
Spill Fire Tests on Water - An Overview of the Results." American 
Gas Association Operating Section Proceedings, 1979: pp. T-246-
T-251. (Tests conducted under contract to the U.S. Coast Guard 
and the U.S. Department of Energy.) 

The the'rmal radiation model used has been available in the open litera
ture since 1973, and accurately predicts all the experimental LNG data. 
The thermal radiation public exclusion zone formulas in 49 CFR 193 
assume a conservative flame height. The result is that the 1, 600 
Btufhr-ft2 exclusion zone predicted by 49 CFR 193 is greater than that 
obtained using actual data. For the conceptually designed storage tank 
dikes, the heat radiation public separation zone using experimental 
data is 1,726 ft, while using the 49 CFR 193 equation results in a dis
tance of about 2,063 ft, both measured from the center of the storage 
tank dike. During detailed design, the thermal radiation exclusion 
zones for the Anderson Bay Terminal will be determined, based on actual 
dike dimensions. The computations performed show the Anderson Bay site 
can meet the thermal radiation exclusion zone requirements of 49 CFR 
193. 
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APPENDIX L 
ANILCA SECTION 810(a) EVALUATIONS ANO FINDINGS 

1.0 PURPOSE OF THE PROPOSED ACTION 

In November 1986, the Yukon-Pacific 
Corporation applied for a Department of the 
Army permit (Section 10, Section 10 River 
and Harbor Act 1899 and Section 404, Clean 
Water Act) and a Bureau of Land Management 
Federal Grant of Right-of-Way permit 
(Section 28, Mineral Leasing Act of 1920) to 
construct a large diameter buried gas 
pipeline, liquid natural gas plant and 
tanker loading port facilities, and other 
related facilities. Prior to issuance of 
these permits far the proposed work, an 
evaluation of the effects of the proposed 
action on subsistence uses and needs, is 
required under Section 810 of the Alaska 
National Interest Lands Conservation Act 
(ANILCA). Because the U.S. Army Corps of 
Engineers (Corps) and the Bureau of Land 
Management has determined that the issuance 
of these permits for the proposed work are 
major Federal actions which may 
significantly affect the human environment, 
an Environmental Impact Statement (EIS) will 
be prepared prior to a decision to issue or 
deny the permits, and the ANILCA 810 process 
shall be incorporated as part of the EIS 
process and document. 

The ANILCA 810 process requires up to 
four steps. The steps are: 

preparation of an evaluation of the 
effect of the proposed activities on 
subsistence uses and needs; 

preparation of a finding of whether or 
not the proposed activities will 
significantly restrict subsistence uses; 

if the evaluation results in a finding 
of significant restriction of 
subsistence uses, a public hearing 
proceeded by proper notice must be held 
in the vicinity of the area involved; and 

if the evaluation results in a finding 
of significant restriction of 
subsistence uses, an 810 Determination 
will be prepared. 

For further information an the 
subsistence uses along the TAGS project and 
environmental consequences, refer to 
Sections 3.2.17 Subsistence, 4.2.17 
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Subsistence, and References of the 
Environmental Impact Statement. 

2*0 EVALUATION OF THE EFFECTS OF THE 
PROPOSED ACTIVITIES ON SUBSISTENCE USES 
ANO NEEDS 

2.1 DESCRIPTION OF THE PREFERRED ALTERNATIVt 

The Yukon-Pacific Corporation (YPC) 
project is a Trans-Alaska Gas System (TAGS) 
that will transport natural gas from Prudhoe 
Bay to Port Valdez, reduce the gas to a 
liquid state, and ship the liquefied natural 
gas (LNG) to markets in Pacific Rim 
countries. 

The project is comprised of three major 
components: a pipeline, gas compressor 
stations, and an LNG terminal (Figure 1). 

A 36-inch (outside diameter), buried, 
chilled gas pipeline from Prudhoe Bay to 
Anderson Bay in Port Valdez will be located 
in an established utility and transportation 
corridor, approximately parallel to the 
existing Alyeska Trans-Alaska Pipeline 
System route and a segment of the authorized 
but unconstructed Alaska Natural Gas 
Transportation System Route. The pipeline 
right-of-way (ROW) will generally have a 
width of 120 feet and extend approximately 
796.5 miles. Total area disturbed by 
pipeline construction is estimated at 14,475 
acres; during the operation of the pipeline, 
the disturbed area will be reduced to 5,114 
acres (Table 1). 

Ten gas compressor stations will be 
located along the route to control the 
pressure and temperature of the gas flowing 
through the pipeline. Each station will 
occupy approximately 20 acres. Construction 
camps will generally be located at the 
compressor station sites. 

A 300-acre LNG plant and marine terminal 
will be located at Anderson Bay on the south 
side of Port Valdez, three miles west of the 
TAPS oil terminal. Facilities include Four 
800,000-barrel LNG tanks. The marine 
terminal dock will extend 500 feet out from 
shore and include two loading berths for the 
1,000-foot LNG tankers. 

A connecting action to the proposed. TAGS 
project would be the construction of a 
conceptual natural gas conditioning facility 
on the North Slope at Prudhoe Bay in the 
vicinity of the existing central gas 
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Reference: U.S. Department of Interior Geological Survey, Alaska National Interest 
Lands Conservation Act, December 2, 1980 

Figure 1 Area of Significant Restriction of Subsistence Use During 
Pipeline Construction Proposed TAGS Project 
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Table l 
Estimate of the Disturbed·Area 

Required for Facilities 

Construction Operation 
Acres 

Gas Conditioning 
300 1/ 300 1/ Facility (conceptual) 

Pipeline 14, 473 5,114 
Ten Compressor 

stations 278 200 
Access Roads 430 430 
Temporary Camps and 

Storage Yards 730 255 
Air Strips 144 0 
River Crossing Extra 

Work space 55 20 
Communication Sites 2/ 6 6 
spoil 700 80 
construction Material 

Sites and Access 
Roads 5,800 l,740 

LNG Facility 300 280 

Total Area Disturbed 23,216 8,425 

APPENDIX L 

1/ The 300-acre worst case is based on the 
information in FERC (1980). Since FERC 
(1980), ANGTS has scaled down the plant size 
to less than 200 acres due to their ability 
to use recently constructed facilities at 
Prudhoe Bay and a process change. 

2/ This includes an estimate of acreage should 
it not be possible to co-locate 
communication site at existing TAPS sites. 
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APPENDIX L 
ANILCA SECTION BlO(a) EVALUATIONS AND FINDINGS 

facility or ARCO. Approximately 300 acres 
would be required to construct this 
facility .. 

Associated facilities and estimates of 
construction disturbance include access 
roads (430 acres), air strips (144 acres), 
temporary camp storage yards (730 acres), 
construction materials and access roads to 
sites (5,800 acres), and spoil storage (700 
acres). 

Construction of the TAGS project will 
take place over a five-year period, with 
construction of the LNG plant/marine 
terminal requiring five years, and 
construction of the pipeline and compressor 
stations taking place during years three, 
four, and five (Figure 2). Pipeline 
construction will progress in the following 
sequence: material acquisition and 
stockpiling; camp construction; ROW 
preparation (clearing and grading); 
ditching; pipe stringing, bending and 
welding; pipe lowering-in and tie-in; ditch 
backfilling; and cleanup and restoration. 
The pipeline will be constructed 
simultaneously over six construction 
spreads; construction for each spread will 
require roughly 34 months to complete. On a 
given spread, camp and ROW/work pad 
preparation will occur throughout the year 
over years 3 and 4; pipe ditching and laying 
will occur primarily aver the winter-spring 
months of years J, 4, and 5 (except in the 
southernmost spread); and cleanup and 
restoration will occur during the summer and 
fall months of year 5. 

2.2 CURRENT SUBSISTENCE ACTIVITIES IN THE 
AFFECTED AREA 

The indigenous people of Alaska have 
pursued subsistence as a way of life for 
generations; subsistence contributes to the 
economy, social structure and cultural 
traditions, nutrition, and identity of those 
who participate in it. The foundation of 
their sociocultural systems is the 
utilization of the natural environment and 
its biological resources. Subsistence foods 
constitute a significant portion of the diet 
of Native Alaskan communities, particularly 
in smaller villages where imported foods are 
not readily available or expensive. 
Subsistence resources represent income; the 
combination of subsistence and employment 
contribute to the overall village economy. 
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Subsistence harvest patterns ror both 
indigenous and non-indigenous rural Alaskan 
residents are seasonal, responding to 
biological cycles, proximity of resources, 
environmental conditions, and ease of travel 
and access. These patterns have a 
historical basis, and have been modified 
with the establishment of permanent 
settlements. Each community relies on 
specific subsistence resources to varying 
degrees, depending on their abundance, 
seasonal distribution and proximity to the 
village. 

The area affected by the proposed TAGS 
project includes 18 communities that 
participate in subsistence activities. For 
the purposes of discussing subsistence 
activities in the EIS, the route has been 
divided into five subregions: l) the North 
Slope Borough, 2) the Northern Corridor 
conmunities, 3) the Fairbanks-Delta Junction 
conmunities, the 4) Glennallen-Copper Center 
conmunities, 5) and Valdez-Tatitlek 
(Table 2). 

2.2.l North Slope Borough 

The portion of the route within the 
North Slope Borough lies approximately 
between mileposts 0 and 160. Three North 
Slope Borough communities use this area of 
the route for subsistence activities: 
Nuiqsut (approximately 70 miles from 
Compressor Station No. l), Kaktovik 
(approximately 10 miles from Prudhoe 
Bay), and Anaktuvuk Pass (approximately 
60 miles from Compressor station No. 2). 

A brier discussion or the general 
subsistence activity patterns or Nuiqsut, 
Kaktovik, and Anaktuvik Pass are provided 
below: 

Nuiqsut 

Caribou represents both the single most 
available food source and the greatest 
harvest from one source. However, its 
availability is not stable and fluctuates 
with changes in population and migration 
patterm. Caribou are hunted. when available 
year round, although major harvest: 
activities center around spring and the 
early fall. Hoose are harvested du.ring the 
fall months, and rurbearers are harvested 
during the winter and spring months. 

Narine mammals are also a significant: 
component: of subsistence. T'he fall harvest 
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TAGS Overall Construction Schedule 
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Table 2 Communities Participating in Subsistence Uses 

Area/Community 

North Slope Borough Glennallen-Copper Center 

Nuiqsut Paxson/Sourdough 

Kaktovik Gakona 

Anaktuvik Pass Gulkana 

Glennallen 

Northern Corridor Copper Center 

Nolan/Wiseman Upper Tonsina 

Livengood 

Bettles/Evansville Valdez-Tatitlek 

Allakaket/Alatna Valdez ** 

Stevens Village Tatitlek 

Rampart 

Minto 

Fairbanks/Delta 

Fairbanks * 

North Pole 

Delta Junction 

* Fairbanks is not considered a "rural" area under ANILCA Section 
803 to which ANILCA Section 810(a} requirements apply {96th Congress 
1st Session, Senate Report 96-43, p.233) 

** In 1987, Valdez was classified by the Alaska Joint Boards of 
Fisheries and Game as not being a "rural" area to which priority 
hunting and fishing rights would be granted when resources are limited. 
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of bowhead whales has great cultural 
signi£icance; seal and polar bear are 
harvested during the fall, winter and 
spring. Other important resources utilized 
include freshwater fish (exploited during 
the entire year) and birds. 

Hunting for caribou and moose occurs by 
snowmobile during fall, winter and spring 
months. Traditional harvest areas include 
portions of the project route. Fish 
harvests are concentrated at traditional 
:fish camps during the su:mmer months; ice 
:fishing occurs closer to the village. 

Kaktovik 

Kaktovik residents depend primarily on 
caribou, :sheep, bowhead whale, seal, polar 
bear, :fish, furbearers, waterfowl and other 
birds. :for the most part primary harve:st 
areas are located east o:f the Yukon Pacific 
project, al though hunting for caribou, seal, 
and sheep can bring residents into areas 
potentially a:f:fected by the project. 
Caribou are hunted sU'lllllJer, fall and winter; 
sheep primarily during the winter; bowhead 
whale during the fall; seal year around; 
polar bear during the fall, winter and 
spring; :furbearers.during the winter: and 
waterfowl primarily during :spring and ~wmner. 

Anaktuvik Pass 

'!'he subsistence emphasis for Anaktuvik Pass 
is on caribou; like Nuiqsut, caribou 
availability is not stable and :fluctuates 
with changes in population and m1gration 
patterns. Caribou are hunted when 
available, although hunting occurs in spring 
and :fall peaks coinciding with m1gration. 
Sheep is also a seasonally important 
component o:f diet, hunted more intensively 
during the fall but available year around. 
Other important resources include moose 
(year round with a fall peak), grizzly bear 
(spring through fall, furbearers/small 
mammals(year round), birds and fish (year 
round). Moose are only occasionally taken 
for subsistence purposes (J. Pepper, NPS, 
pers. comm., March 1988). 

Resource:1 are harvested in a broad area 
of the Brooks Range, including a portion of 
the Yukon Pac1:fic route. Access to 
resources is provided primarily by snow 
machine, when snow cover permi t:r. A'l'V' s are 
also used. 
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Marine mammals are important North Slope 
Borough subsistence resources and include 
seal (ringed, bearded, and spotted), walrus, 
polar bear, Beluga and Bowhead whale. 
Terrestrial mammals hunted :for subsistence 
include caribou, moose, brown/grizzly bear, 
Dall sheep, and rabbits. Hunting for 
seabirds, waterfowl and gathering bird eggs 
occurs during the late spring, summer and 
early fall. A variety of fish contribute t:o 
the subsistence diet including salmon, char, 
cisco, gragling, and varieties of marine 
fish. Fish are taken year around, both in 
coastal waters by boat and at t:radi tional 
fish camp sites on rivers and the coast. 
Various plant resources :for :food and other 
needs, such as berries, roots, seeds, :fuel 
wood and construction materials make up t:he 
last category of subsistence resources. 

None of these commun1 ties are located in 
the i.mmediate vicinity of the 'l'AGS route. 
In addition, the~r subsistence use areas are 
relatively broad, and the 'l'AGS route is 
located on the periphery of these areas. 

2.2.2 Northern Corridor Communities 

The Northern Corridor area runs from 
milepost 160 to 420, and is used for 
subsistence activities by seven 
communities: Nolan/Wiseman, 
Bettles/Evansville, Allakaket/Alatna, 
Livengood, Stevens Village, Rampart, and 
Minto. Several of these communities are 
traditionally Northern Athabascan; the 
others are the result of mining activities 
or highway and Trans-Alaska Pipeline System 
maintenance activities. The descriptions 
of community subsistence patterns presented 
below are general in nature and summarize 
more complex harvest patterns. (Residents 
of Nolan do not qualify as l.i ving in a 
8 resident zone• for purposes of subsistence 
in the nearby GAAR [L. fl/asker, NPS, pers. 
comm., March 1988]). 

Five major types of subsistence 
resources are utilized by Northern Corridor 
communities along the proposed route: 
hunting for moose, caribou, bear, Dall 
sheep, rabbits, and a variety of waterfowl; 
fishing for salmon, char, cisco, grayling, 
and other varieties of fish; trapping 
various furbearers, including beaver, 
martin, fox, wolf, wolverine, marmot, and 
others; and collecting various plant 
resources for food and other needs, 
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including berries, roots, seeds, fuel wood 
and construction materials. Of these 
activities, moose hunting and fishing 
exhibit the highest percentages of house 
participation and are considered the most 
significant subsistence activities. 

Several of the convnunities are located 
adjacent to or near the TAGS route, notably 
Nolan/Wiseman and Livengood, with Stevens 
Village and Rampart located respectively 
upstream and downstream of the Yukon River 
crossing. Other area communities 
potentially affected by the TAGS project are 
not easily accessible from the Utility 
Corridor and have subsistence use areas that 
are relatively broad, with the TAGS route 
located on the periphery of these areas. 

2.2.3 Fairbanks-Delta Junction Communities 

Unlike the areas to the north, the 
Fairbanks-Delta Junction communities are 
more urban in their orientation, with 
greater participation in wage employment and 
the cash economy. They are not as 
economically or culturally tied to pursuit 
of subsistence activities, and are not 
considered rural subsistence areas by the 
State Boards of Fisheries and Game. Some 
residents participate in subsistence-like 
activities (hunting, fishing and wood 
harvesting) and personal use fisheries. 
This portion of the TAGS route contains 3 
major communities: Fairbanks, North Pole, 
and Delta Junction (smaller communities such 
as Fox, Salchav and Big Delta are 
included). 

2.2.4 Glennallen-Copper Center Communities 

Located between TAGS mileposts 560 and 
760, this subregion contains six 
communities: Paxson/Sourdough, Gakona, 
Gulkana, Glennallen, Copper Center, and the 
Upper Tansina Area. These communities are 
located adjacent to or in the vicinity of 
the TAGS route. Similar to the Northern 
Corridor subregion, this area is a mix of 
traditional Athabascan communities, regional 
service centers and highway/pipeline 
maintenance camps. 

Subsistence patterns are further 
influenced by readily available road 
access. In addition to subsistence 
activities, several of the rivers in the 
subregion support popular personal use 
fisheries. 
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Fish harvests are the most important 
subsistence activity in the subregion, with 
sockeye salmon constituting the majority of 
the harvest (AOF&G 1985). Salmon are 
harvested from June through September, using 
fish wheels, dip nets and rod and reel. 
Grayling, trout and burbot are also 
harvested. Access to subsistence sites is 
by road and boat. 

Moose are highly valued subsistence 
resources. They are hunted during fall 
months, with hunting access provided by 
highway vehicles, off-road vehicles, 
airplanes and boats. Due to ease of highway 
access, there has been significant 
competition for moose between subsistence 
and sport hunters. Over the past few years, 
subsistence hunting regulations have been 
changed to help ensure an adequate 
subsistence harvest. 

Caribou have been a historically 
important subsistence resource. However, 
since population declines in both the 
Nelchina and Mentasta caribou herds over the 
last two decades, hunting has been 
restricted to allow for an increase in herd 
size. Recent changes in subsistence hunting 
regulations have allOfllled a fall caribou 
subsistence hunt. A winter subsistence 
caribou hunting season does exist in the 
copper River Area. Access to hunting 
areas is similar to that of moose. 

Other activities include hunting 
rurbearers and harvesting berries and 
native vegetation. Wood harvesting, for 
firewood and construction, is popular in 
this area; a subsistence permit is required 
to harvest wood on federal public lands by 
subsistence users. 

The Copper river is the location of a 
very popular personal use dipnet fishery for 
sockeye salmon; nearly 4000 permits were 
issued for this fishery ln 1987. Many 
non-residents participate in the fishery; 
approximately 35% of the permits issued in 
1983 went to Anchorage residents. 
Currently, the most popular location for 
dipnetting is just outside of Chitina, to 
the east of the TAGS route. 

2.2.5 Valdez-Tatitlek 

The area between milepost 760 and the 
proposed LNG terminal at Anderson Bay (MP 
796.5) is sparsely populated and contains 
only two communities: Valdez and Tatitlek. 
Valdez has a wage employment and cash 
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economy; it is not considered a rural 
subsistence area by the State Boards of 
Fisheries and Gamet and subsistence by 
residents is limited to activities like wood 
harvesting. Tatitlek is a traditional 
Chugach Eskimo community that is oriented 
towards coastal subsistence activities. 
Tati tlek is not located along the Yukon 
Pacific pipeline; however, it could be 
affected bg related tanker tra:ffJ.c. 

While no detailed subsistence surveys of 
Tatitlek have been completed, resource 
availability and harvest patterns are 
similar to those of the Cordova/Eyak area. 
A wide variety of subsistence resources are 
available throughout the year, unlike 
interior locations. Harvest activities of 
residents tend to be oriented to use of 
relatively nearby marine and coastal areas. 
Access to resources is primarily by boat. 
Major subsistence resources include fish, 
invertebrates, marine mammals, deer, 
waterfowl and bird eggs, and firewood and 
house logs. 

2.3 IMPACTS ON HABITAT AND FISH AND 
WILDLIFE tMPORTANT TO SUBSISTENCE 

Construction and operation of the 
project can affect fish and wildlife 
resources used for subsistence activities in 
three ways, resulting in their reduced 
availability for subsistence harvest. 
First, mortality could occur from project 
construction or accidental events such as an 
oil spill. Fish would be most at risk due 
to the potential for siltation or fuel 
spills into a watercourse. Second, fish 
and wildlife might avoid the project area 
due to construction activities or, in the 
case of poorly placed drainage and fish 
passage structures, be unable to physically 
migrate through the project area. Animals 
that can avoid the area during construction 
activities, such as moose and caribou, are 
likely to. do so. Finally, construction and 
operation of project related facilities 
could result in habitat loss and a reduced 
level of utilization of the project area by 
fish and wildlife. The potential for 
impacts to fish and wildlife resources used 
for subsistence purposes varies along the 
TAGS route. Additional discussion £or 
fish see Subsections 3.2.ll and 4.2.ll, for 
wildlife see Subsections 3.2.13 and 4.2.14, 
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and for subsistence see Subsections 3.2.11 
and 4.2.11 0£ the FHIS. 

2.3.l North Slope Borough 

, In the North Slope Borough, some 
subsistence resources like marine mammals 
would not be affected by the project. Some 
fish resources would be affected by 
mortality, obstructions to migration, and 
loss of critical habitat, primarily along 
the Sagavanirktok River. However, there are 
other important areas used by village 
residents for fishing, and impacts ta fish 
would be minimized through proper design and 
construction procedures proposed for the 
TAGS project. Impacts to moose, sheep and 
caribou are potentially more significant on 
a short-term basis. Avoidance of 
construction areas and induced changes to 
distribution or migration patterns would 
cause temporary hardship to individuals who 
utilize areas along the route for the 
subsistence harvest of moose and caribou, 
requiring increased harvest effort 
elsewhere. Loss of riparian habitat could 
reduce the availability of moose. Because 
the area along the TAGS route is not a 
primary subsistence use area of Kaktovik, 
Nuiqsut, and Anaktuvuk Pass, impacts to fish 
and wildlife in this area would not be 
significant in terms of subsistence. 

2.3.2 Northern Corridor Communities 

Along the Northern Corridor, caribou, 
moose and fish would also be sensitive to 
TAGS-related impacts. Communities close to 
the TAGS route would be more likely to be 
significantly affected, such as 
Nolan/Wiseman, Livengood and Stevens 
Village.. 'l'hJ.a last community ia included in 
this group due to readily available publlc 
boat access up the Yukon River from the 
Utility corridor. Fish and wildlife 
avoidance of the construction area would 
temporarily require a greater level of 
harvest effort in areas more remote from 
construction activities. The cumulative 
effect of avoidance impacts (when added to 
other subsistence use impacts discussed 
below) would contribute to temporary but 
significant restriction of use in this 
area. The communities of Allakaket/Alatna, 
Bettles/Evansville, and Rampart and 
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Stevens Village use many areas other 
than the TAGS route for subsistence 
activities and would experience minor impact 
to fish and wildlife used for subsistence 
purposes. (Residents 0£ Nolan do not 
qualify as living in a -resident zonew for' 
purposes of subsistence in the nearby GAAR 
(L. Nasker, NPS, pers. comm., ifarch 1988)). 

2.3.3 Fairbanks-Delta Junction Corrmunities 

Because there is significant development 
that already affects fish and wildlife in 
this area, and there is negligible 
subsistence use, impacts to fish and 
wildlife would not affect subsistence use. 

2.3.4 Glennallen-Copper Center Communities 

The type of impacts in the 
Glennallen/Copper Center Corridor would be 
similar to those in the Northern Corridor, 
with fish, moose, and caribou being the most 
sensitive subsistence species. Because 
there would be no pipeline crossings of 
streams important to subsistence or personal 
use fisheries there would be minimal direct 
impacts to fisheries, except in the unlikely 
event of a catastrophic fuel spill. Some 
avoidance of the construction area by moose 
and caribou would occur. The TAGS project 
would add to the cumulative habitat 
disruption and avoidance by moose and 
caribou resulting from existing development 
in the area, and would contribute to 
temporary but significant restriction of 
subsistence use in this area. Nearly all 
the communities in the area are adjacent to 
the TAGS route and would be affected, 
including Paxson/Sourdough, Gulkana, 
Glennallen, Copper Center, and the Upper 
Tonsina communities. 

2.3.5 Valdez-Tatitlek 

Like the Fairbanks area, subsistence 
hunting and fishing by Valdez residents is 
negligible and effects on subsistence from 
fish and wildlife impacts would not be 
significant. Tatitlek is reliant on coastal 
and marine subsistence species, and primary 
harvest areas are located outside Valdez Arm 
(City of Valdez 1986). Marine mammals used 
for subsistence may be sensitive to 
increased levels of tanker traffic; other 
subsistence fish and wildlife species are 
unlikely to be affected. 
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2.4 IMPACTS ON SUBSISTENCE USES ANO NEEDS 

Adverse impacts to fish and wildlife 
used for subsistence purposes and resulting 
loss of harvest would require some increased 
effort for adequate subsistence harvest, and 
create adverse economic and social impacts. 
In addition, interference with harvesting 
activities and access ta resources, 
increased competition from sport hunting, 
fishing, and trapping, and adverse impacts 
from project employment would also result in 
relocation of and/or increased harvest 
effort, economic impacts, and social 
impacts. These topics are discussed below. 

2.4.1 Interference and Access Impacts 

TAGS project construction and operation 
has the potential to interfere with 
subsistence activities. The primary causes 
of interference are restriction of access to 
traditional subsistence use areas and 
restrictions on hunting and fishing in the 
vicinity of the TAGS project. Construction 
activities and placement of facilities, 
roads and borrow pits would eliminate or 
restrict some access ta areas traditionally 
used for subsistence activities throughout 
the project area. During TAPS construction 
and operation, Glennallen area residents 
have mentioned restricted access to wood 
harvesting areas as a concern. During 
construction, work pad construction and 
pipeline ditching and laying activities will 
last for periods of up to eleven months 
(although the pipeline ditch would not 
likely be open for more than 30 days in any 
given location); construction camps, access 
roads and borrow pits could be operational 
for the period of construction. Therefore, 
the potential for these impacts would be 
temporary, and limited to the duration of 
construction activities in a given area. 
state regulations regarding hunting and 
trespass in the vicinity of the completed 
TAGS line can also have the effect of 
restricting subsistence use of traditional 
sites. 

Communities located adjacent to the TAGS 
route, such as those in the Northern 
Corridor (Nolan/Wiseman, Stevens Village 
and Livengood) and Glennallen/Copper Center 
area (Paxson/Sourdough, Gulkana, Glennallen> 
Copper Center, and the Upper Tonsina 
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communities) are more sensitive to 
interference and access impacts. They 
harvest resources and/or require access in 
the immediate vicinity of the route, 
compared to those which are farther away or 
have broad subsistence use areas. Access 
and interference impacts in these areas adds 
to the cumulative restriction of subsistence 
uses. 

2.4.2 Increased Sport Hunting. Fishing. and 
Trapping Competition 

Increased levels of sport hunting, 
fishing and trapping would be associated 
with construction and operation of the TAGS 
project. The project will introduce large 
numbers of direct and indirect employees 
into the project area and likely result in 
improved access into many places with fish 
and wildlife resources. This work force and 
its dependents would participate in sport 
hunting, fishing, and trapping activities. 
Left unregulated, such participation would 
compete with subsistence users for fish and 
wildlife resources and threaten maintaining 
the populations of fish and wildlife used 
for subsistence purposes. Sport hunting, 
fishing and trapping activities by employees 
will be concentrated around the locations of 
construction camps. 

Due to the ready availability of 
public access for sport hunting, fishing and 
trapping, and subsistence reliance on the 
area in the immediate vicinity of the TAGS 
project, the Northern Corridor 
(Nolan/Wiseman, Stevens Village, and 
Livengood), Glennallen/Copper Center area 
(Paxson/Sourdough, Gulkana, Glennallen, 
Copper Center, and the Upper Tonsina 
communities) would be more vulnerable to 
increased competition from sport hunting, 
fishing, and trapping than those which are 
farther away or have broad subsistence use 
areas. Even.though a five mile corridor 
along the Dalton Highway is subject to 
hunting and access restrictions, sport 
hunting would still compete with subsistence 
hunting outside the Dalton Highway 
corridor. Sport fishing is not similarly 
restricted. Fish (salmon, grayling, burbot, 
and whitefish), moose and caribou are 
important dietary components to communities 
of these areas, and are also popular sport 
hunting and fishing species. Small and 
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medium size furbearers are trapped to 
provide materials for local handicrafts, and 
pelts which are an important source of cash 
for some families. Increased competition 
from sport hunting, fishing and trapping 
would result in some increased effort for 
adequate subsistence harvest, and economic 
and social impacts. 

Specific actions by the Boards of 
Fisheries and Game to reduce the effects of 
TAGS on subsistence resources in the 
Glennallen and Northern Corridor communities 
areas is dependent upon the actual extent of 
TAGS workers establishing a place of 
primary residency in these two areas. 
Some of the pipeline work force could 
potentially meet residency requirements and 
become rural subsistence users and compete 
with current rural subsistence users. 
However, because the period of pipeline 
construction is relatively short and 
pipeline crews will be moving regularly from 
camp to camp along the pipeline spread, this 
is not likely to happen. Further YPC has 
indicated they will follow a policy of local 
hire that could mean work.er:s w-ould have 
already a primary domicile elsewhere in the 
State of Alaska. · 

Competitive impacts would not result in 
a significant restriction of subsistence 
use; moderate impacts would be limited to 
the period of construction. During 
operation, the work force could continue to 
compete with subsistence users on a smaller 
scale. 

There is a possibility that some 
increased sport hunting and fishing 
competition mag occur in national parks and 
preserves along the project route. How-ever, 
the State of Alaska is empow-ered to exercise 
a subsistence harvest preference over sport 
harvest if a scarcity is determined to 
exist, and this would apply to fish and game 
resources {which are managed by the State) 
on park. lands. Such an action could be 
taken to minimize this impact. Similarly, 
there is a. potential for non-resident 
project employees to become rural residents 
and increase the number of qualified 
subsistence users eligible to hunt and fish 
on park. lands. However, as described above, 
the requirements for one year residency and 
legal change of address w-ould mak.e it 
unlikely that non-resident construction 
workers would qualify as subsistence users. 
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2.4.3 Impacts From Employment 

Project employment opportunities are 
very important to local residents, and wage 
income will off set loss of subsistence 
resources to some degree. However, 
employment also presents some disadvantages 
to participating in the traditional 
subsistence way of life. Subsistence 
harvest patterns follow the seasonal 
availability of resources; and are also 
flexible to take advantage of unexpected 
harvest opportunities as they arise. 
Full-time employment does not provide the 
flexibility to participate in subsistence 
activities as they arise, particularly those 
that cannot be scheduled in advance. 
Disadvantages include loss of available 
time to prepare for and pursue subsistence 
activities. Decreased participation in 
subsistence activities due to employment 
would have some related economic impact: 
this woµld be partially off set by wages 
provided by employment. 

The communities most likely to be 
sensitive to employment-created subsistence 
impacts are those that are predominantly 
Native, and which have a social structure 
and personal identity that revolves around 
participation in subsistence activities. 
These include the North Slope communities, 
Evansville, Allakaket/Alatna, Stevens 
Village, Rampart, Minto, Copper Center and 
Tatitlek. The effects of an 
employment-induced reduction in subsistence 
participation are primarily social. Because 
the majority of local employment 
opportunities will be during project 
construction, impacts from employment will 
generally be temporary and are not 
considered significant restrictions of 
subsistence use. 

2.4.4 Relocation/Increased Harvest Effort 

An indirect impact of the TAGS project, 
resulting from the primary impacts described 
above, is increased harvest effort required 
to offset loss of subsistence resources in 
the vicinity of the project. Any reduction 
in harvest levels attributable to the 
project would result in increased effort to 
make up the loss in other areas unaffected 
by the project (relocation). In addition to 
the time involved with extra travel, an 
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increased harvest effort usually requires 
additional outlays of cash for fuel and 
supplies. 

Communities located adjacent to the TAGS 
route, such as those in the Northern 
Corridor (Nolan/Wiseman, Stevens Village 
and Livengood) and Glennallen/Copper Center 
area (Paxson/Sourdough, Gulkana, Glennallen, 
Copper Center, and the Upper Tonsina 
communities), are more sensitive to impacts 
from relocated or increased effort than 
those which are farther away or have broad 
subsistence use areas. In these areas, 
relocation and increased effort impacts lead 
to the cumulative restriction of subsistence 
uses. Because of greatly reduced levels of 
activity and construction facility 
closure/rehabilitation after construction, 
relocation and increased effort impacts will 
be minimal during project operation. 

2.4.5 Economic Impacts 

A second indirect subsistence impact of 
TAGS construction and operation is adverse 
economic impact on corrmunities that are 
oriented towards a subsistence way of life. 
This impact would be partially offset by any 
local hire/employment opportunities. 
Economic impacts result from increased 
outlays of cash to replace reductions in 
subsistence harvests and to support 
increased harvest efforts to make up for 
reductions in resources. Where a reduction 
of harvest in traditional use areas occurs, 
a resulting increase in or relocation of 
harvest effort may require additional cash 
outlays for supplies such as food and fuel 
for boats and snowmobiles. In addition, 
harvest replacement with expensive 
store-bought foods may be necessary , and 
cash used for these purposes may be diverted 
from other needs, such as heating fuel, 
clothing and equipment. 

In communities where employment 
opportunities are few, additional cash 
outlays are a hardship, since no ready 
sources of cash are available. This would 
be partially offset by local hire employmenl 
opportunities provided by the project. In 
at least one instance, at Stevens Village, 
there is interest in developing a joint 
vent:u.re with YPC for elements of the TAGS 
project. Communities with limited 
employment opportunities and .located 
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adjacent to the TAGS route, such as Native 
communities in the Northern Corridor and 
Glennallen/Copper Center area, are more 
sensitive to competition impacts than those 
which are farther away or have broad 
subsistence use areas. The level of 
economic impacts will be minimal after 
completion of construction activities, which 
are the major source of fish and wildlife, 
interference/access, and 
relocation/increased effort impacts. 

An additional economic impact could 
result from a decision by the Joint Boards 
of Fisheries and.Game to redesignate a 
communi tg from rural to non-rural .. '!'his 
could occur if project induced changes to 
population grOfllth and employment 
characteristics resulted .tn the Joint Boards 
or Fisheries and Game reevaluating the 
communities rural subsistence status.. Loss 
or this designation Jt10uld prevent residents 
or an a-erected community from receiving 
subsistence prererence 1n the harvest oe 
fish and wildlire, and participate in 
subsistence hunting and rishing seasons. 
'rhis in turn Jt10uld create associated 
economic impacts. 'rhe greatest likelihood 
Jt1ould occur during the construction phase in 
communities lJ.ke Glennallen, Jt1hich could 
become a regional supply center for pipeline 
activities. Housing non-resident employees 
o£ Yukon Paciric and its contractors in camp 
facilities would minimize this impact. 
A:Eter project construction, operation-related 
employment Jt1ould not be s:l.gniricant enough 
to result in redesignation. 

2.4.6 Social Impacts 

The social impacts from the loss of 
participation in subsistence activities 
include loss of cultural identity and status 
in the affected community, dietary impacts, 
and aggravation of social problems such as 
depression and substance abuse. As 
indicated earlier, the foundation of the 
sociocultural systems of many rural 
communities is the subsistence utilization 
of the natural environment and its fish, 
wildlife, and vegetation resources. A 
reduction in the ability to participate in 
subsistence activities would result in 
community and individual identity loss 
through being unable to provide and 
distribute subsistence resources at 
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traditional levels. Subsistence foods are a 
physically and psychologically important 
source of nutrition to Alaskan Natives. 

A significant reduction in such foods, 
and their replacement with a limited range 
of store-bought foods can also lead to 
dietary problems and a loss in sense of 
"well being". 

The communities that are most likely to 
be sensitive to social impacts from reduced 
subsistence activities are those that are 
predominanUy Native and which have a social 
structure and personal identity that 
revolves around participation in subsistence 
activities. These include the North Slope 
communities, Evansville, Allakaket/Alatna, 
Stevens Village, Rampart, Minto, Copper 
Center and Tatitlek. Proximity to the TAGS 
route, severity of harvest opportunity 
reduction, and limited alternatives for 
relocation of effort will also aggravate 
social impacts. Duration of social impacts 
are likely to be limited to the period of 
project construction. 

2.5 ALTERNATIVES 

Suitable alternatives to the proposed 
action are limited to routes between Prudhoe 
Bay, where the gas resource lies, and an ice 
free LNG terminal site at tidewater. 
Various alternative routings and facility 
sites from previously proposed oil and 
natural gas pipeline systems in Alaska were 
considered and screened by YPC, along with 
some additional sites not previously 
considered. Through this screening process, 
two primary pipeline corridors and seven 
terminal sites were evaluated in detail 
(refer to Section 1.0 for further detail). 
Alternative evaluation included cost, 
engineering, safety, social and 
environmental factors. Three alternatives 
are considered as part of the EIS: l) the 
preferred alternative of Prudhoe Bay to 
Anderson Bay, 2) Prudhoe Bay to the Boulder 
Point site on Cook Inlet, and 3) no action. 
There are no other reasonable and feasible 
alternatives that would reduce or eliminate 
the proposed action from lands needed for 
subsistence purposes. Mitigation measures 
are discussed in Subsection 4.8 of the 
Environmental Impact Statement. 
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2.5.1 Prudhoe-Bay to Boulder Point 
Alternative 

Fram the perspective of subsistence, the 
Prudhoe Bay-Boulder Point Alterative would 
be similar to the preferred alternative. 
The route would be identical from Prudhoe 
Bay to a point just north of Fairbanks, 
where it would diverge south across the 
Minto Flats and past Nenana along the Parks 
Highway. These latter two areas would be of 
equal or greater sensitivity to subsistence 
impacts compared to the Glennallen-Copper 
Center Corridor. In the Upper Cook Inlet 
communities, while not considered to be a 
rural subsistence area by the State of 
Alaska, subsistence-like activities occur 
and would be subject to competition and 
interference/access impacts. Therefore, 
this alternative would provide no advantages 
in reducing subsistence impacts over the 
preferred alternative. Additional 
discussions for fish see Subsections 3.3.11 
and 4.3.11, for wildlife see Subsections 
3.3.13 and 4.3ol3, and for subsistence see 
Subsections 3.3.17 and 4.3.11 of t:he FBIS. 

2.5.2 No Action Alternative 

Under the No Action Alternative, the 
TAGS project would not be constructed and 
operated, and there would be no impacts to 
subsistence uses and resources. 

3.0 SECTION 810(a) FINDING 

The Section 810(a) Findings for each of 
the three alternatives are presented below. 

3.1 Preferred Alternative 

Construction of preferred alternative of 
the TAGS project would result in some 
restriction of subsistence uses along the 
route. In limited areas, discussed below, 
these restrictions will be significant. The 
duration of restrictions, particularly those 
that are significant, will be short-term and 
limited to the 34 month pipeline 
construction period. Significant 
restrictions are not associated with 
construction of other project facilities, 
nor with operation of the project. 

In the North Slope Borough, restriction 
of subsistence uses associated with 
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construction and operation of the project 
would not be significant. This is due to 
the fact that the affected communities are 
not located in the immediate vicinity of the 
TAGS route, that they have relatively broad 
subsistence uses areas, that the TAGS 
project is located on the periphery of these 
use areas, and that public access for 
competing sport hunting, fishing and 
trapping is currently restricted. 
ADP&G sta£f indicate that Nuiqsut hunters 
wse the area east 0£ TAGS on a seasonal 
basis. Additionally, t:he TAGS alignment 
involves areas where w1ldli£e are at least 
partially habituated to a pipeline, highway 
and aircra£t overflights. 

Because the Fairbanks-Delta Junction 
Area is not considered to be a rural 
subsistence use area by the State and the 
participation in subsistence-like activities 
is lower in that areat there would be 
negligible impacts except in the unlikely 
event of a catastrophic fuel spill event. 
There would be no significant restriction of 
subsistence uses. 

Similarly, restriction of subsistence 
uses in the Valdez-Tatitlek area would not 
be significant. Like Fairbanks, Valdez has 
negligible participation in subsistence 
activities. Tatitlek subsistence activities 
are oriented towards coastal resources and 
utilize broad areas removed from the 
Anderson Bay terminal. Impacts would be 
limited to potential disturbance of marine 
mammal movement due to increased levels of 
tanker traffic. 

However, in the Northern Corridor and 
Glennallen-Copper Center Communities, there 
would be some short term but significant 
restriction of subsistence uses. The 
duration of significant restriction of 
subsistence use would be limited to the 34 
month pipeline construction period. 
Communities significantly affected are those 
adjacent to or in the immediate vicinity of 
the TAGS route, and include Nolan/Wiseman, 
Livengood, Stevens Village, 
Sourdough/Paxson, Gulkana, Glennallen, 
Copper Center, and the Upper Tonsina 
communities. The justification for the 
finding of significant restriction of 
subsistence uses is based on the level of 
several specific environmental consequences 
and their cumulative effects on the these 
two areas. These affects are described 
below in order of importance: 
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project construction would result in 
some restrictions of access ta 
subsistence use areas and interference 
with subsistence activities during the 
period of construction; 

moose, an important subsistence 
resource, would likely avoid the area of 
construction activities during the 
period of construction; 

these communities utilize the area in 
the vicinity of the pipeline route for 
subsistence uses and have relatively 
smaller use areas compared to other 
affected communities. 

The combination of these effects would 
result in a temporary but significant 
restriction of subsistence uses. There will 
be no significant restrictions of use in the 
Northern Corridor and Glennallen-Copper 
Center Communities resulting from subsequent 
operation of the project. 

3.2 Prudhoe-Bay to Boulder Point Alternative 

Construction of Prudhoe Bay to Boulder 
Point alternative of the TAGS project would 
result in some restriction of subsistence 
uses along the route. In limited areas, the 
Northern Corridor and the Nenana Corridor 
communities, these restrictions will be 
significant. The duration of restrictions, 
particularly those that are significant, 
will be short-term and limited to the 34 
month pipeline construction period. 
Significant restrictions are not associated 
with construction of other project 
facilities, nor with operation of the 
project .. 

Like the Preferred alternative, this 
alternative includes the North Slope 
Borough, and for the reasons discussed 
above, some restrictions of subsistence use 
would occur during pipeline construction but 
would not be significant. 

The Upper Cook Inlet and Anchorage-Kenai 
communities are not classified as rural 
subsistence use areas by the State Boards of 
Fisheries and Game, although 
subsistence-like activities occur. 
Temporary restrictions to these activities 
would occur during construction of the 
pipeline, but would not be significant. 
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In the Northern Corridor and Nenana 
Corridor communities,there would be some 
short term but significant restriction of 
subsistence uses. The duration of 
significant restriction of subsistence use 
would be limited to the 34 month pipeline 
construction period. Communities 
significantly affected· are those adjacent to 
or in the immediate vicinity of the TAGS 
route, and include Nolan/Wiseman, Livengood, 
Stevens Village, Minto, Nenana, · 
Anderson/Clear, Healy/Sultrana, and 
Cantwell. Cantwell has a notable Native 
population. Both Native and non-Native 
residents are active hunters of moose and 
caribou. The justification for the 
finding of significant restriction of 
subsistence uses is based on the level of 
several specific environmental consequences 
and their cumulative effects on the these 
two areas. These effects are described 
below in order of importance: 

project construction would result in 
some restrictions of access to 
subsistence use areas and interference 
with subsistence activities during the 
period of construction; 

moose, an important subsistence 
resource, would likely avoid the area of 
construction activities during the 
period of construction; 

these communities utilize the area in 
the vicinity of the pipeline route for 
subsistence uses and have relatively 
smaller use areas compared to other 
affected communities. 

The combination of these effects would 
result in a temporary but significant 
restriction of subsistence uses. There will 
be no significant restrictions of use in the 
Northern Corridor and Nenana Corridor 
Communities resulting from subsequent 
operation of the project. 

3.2 No Action Alternative 

The No Project alternative would have no 
affects on subsistence uses. Therefore, 
this alternative would not result in any 
significant restrictions of subsistence use. 
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4.0 DBTBRHINATIONS 

section 8l0(a)(3) ANILCA requires that 
when a significant restriction would result 
determinations also must be made that the 
proposed action 1) 1.s necessary and 
cont!l1.11tent with 11ound management of public 
lands, 2) involves the minimum amount of 
public lands, and 3) reasonable step11 will 
be taken to minimize adverse impacts upon 
subsistence uses and subsistence resources. 
Using a worst case analysis it has been 
determined that a significant restriction 
would occur. 

4.l Proposed TAGS Protect to Anderson Bau 

'!'he evaluation of the proposed TAGS 
project concludes that reasonably 
foreseeable events arising during the 
36-month construction period for the TAGS 
pipeline in the Vicinity of the 
Wiseman-Livengood and Paxson-Tonsina could 
entail a significant: restriction on 
subsistence by local rural residents in 
these two areas. The facts leading t~ this 
conclusion are discussed in this Appendix 
and in Chapters 3.2.17, 3.4, 4.2.11, 4.4, 
and 4.1.17 of the YBIS. 

such a significant restriction of 
subsistence use ia necessary because the 
proposed project would support t:he timely, 
economic development of Alaskan resources in 
accord with the principals of sound 
mul Ciple-use management: of public lands in 
Alaska. The proposed use is consistent with 
existing federal and state land use plans 
which give a high priority to transportation 
and utility systems (see discussions at 
3.2.3) .. 

The proposed construction of TAGS would 
involve new disturbance of about 23,216 
acres 0£ land. Operational requirements 
would reduce project lands to approximately 
8,425 acres. The proposal uses previously 
disturbed sites such as construction 
campsites and material storage areas and air 
strips used for TAPS construction wherever 
practicable. Final acreages used for 
operation of TAGS will comply with existing 
federal guidellnes and requlations. The 
estimated 8 ,425 acres is the mini.mum land 
necessary for safe operation of a buried 
high pressure natural gas pipeline and its 
related facilities. The larger acreage of 
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23,216 acres of new disturbance during 
construction is the minimum amount needed t:o 
construct TAGS and to reduce risk of 
accidental damage to other transportation 
systems such as TAPS. 

In addition to using the minimum amount 
of land and minimizing new disturbances, 
mitigation measures to minimize adverse 
impacts on subsistence uses and resources 
have been developed. These are described in 
subchapter 4.8 and Table 4.8-2. These 
subsistence related mitigation measures 
include: location of facilities to avoid 
sensitive wildlife habitats and sensitive 
fish habitats and/or schedule activities 
and/or use special designs to prevent undue 
and unnecessary effects; avoid wildlife 
harrassment: prohibit TAGS construction 
workers from hunting while domiciled at TAGS 
construction camps; keeping new access open 
only when needed for operation and 
maintenance 0£ TAGS or for other uses or 
public lands; blocking public access on all 
temporary construction access construction 
roads for TAGS, and; give priority to 
employment or Alaskan residents tn addition 
to equal opportunity hiring. 

It, therefore, is the determination of 
this report that arter considering all 
alternatives, subsistence evaluations, 
public hearings on t:he DEIS and public 
hearings at Glenallen, Stevens Village and 
Coldfoot on subsistence, that under a worst 
case analysis a significant restriction of 
subsistence uses is necessary, consistent 
with sound management principles for the 
utilization of this land, and that the 
proposed TAGS project will involve the 
minimal amount of publJ.c land necessary t:o 
construct and to operate TAGS. Finally, 
reasonable steps have and will be taken to 
minimize the adverse impacts upon 
subsistence uses and resources arising from 
this action. 
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Presidential Finding of January 12, 1988 

Presidential Finding Concerning Alaska Natural Gas 

This Administration has been dedicated to encouraging free trade and to 
removing regulatory impediments that inhibit the development of our Nation's 
natural resources. Proven natural gas reserves in the Prudhoe Bay aren of 
Alaska's North Slope represent approximately 15 percent of toto.l U.S. gas 
reserves. In addition. undiscovered. recoverable supplies of natural gas from 
Alaska's North Slope may exceed 100 trillion cubic feet. There cnn be no 
doubt the development of Alaskan oil has played an important role in 
ensaring adequate energy supplies at reasonable prices for American consum
ers. I believe effid~nt development of Alaska natural gas will provide similar 
benefits. Leaving this resource undeveloped benefits no one. 

Efficient development of Alaska natural gas on the basis of market financing 
could encom?ass the expert of some of this gas to other countries. Because 
world energy markets are interrelated, our Nation will benefit from an en
larged international gas supply. Production of Alaska reserves will i:!cre3se 
the amount of secure energy sources available at mnrket prices and, thus, 
displace less secure or more expensive energy sources, including oil from the 
Persian Gulf. 

Before Alaska natural gas can be exported to nations olher than Cunada or 
Mexico. Section 12 of the Alaska Natural Gas Transportation Act (15 U.S.C. 
i19j) requires me to find exportation "will not diminish the total quantity or 
quality nor increase the total price of energy a\•ailable to the United States." 

. In order to make this finding, it has been necessary to assess the relationship 
of Alaska natural gas to the U.S. energy market. 

There exist adequate, secure. reasonably priced supplies of natural gas to 
meet the demand of AmericE..1 consumers for the foreseeable future. This 
demand can be met by lower-48 production and already-approved Canadian 
imports. If necessary. this demand also can be met at lower delivered energy 
cost by coal. oil. imported liquified natural gas (LNG). natural gas from 
Mexico, and other energy sources. 

Given these facts, exports of Aldska natural gas would represent a judgment 
by the market that the energy demands of American consumers can be met 
adequately from other sources at comparable or lower prices. Exports of 
Alaska natural gas would not diminish the total quantity or quality of energy 
available to U.S. consumers because world energy resources would be in
creased and other more efficient ~upplies would thus be available. Finally, 
exports would not increase the price of energy available to consumers since 
increased availability of secure energy sources tenrls to stabilize or lower 
energy prices. 

Accordingly. I find that exports of Alaska natural gas in quantitias in excess 
of 1,000 Mcf per day will not diminish the total quantity or quality nor increasr? 
the total price of wergy available to the United States. 

This finding removes the Section 12 regulatory impediment to Abskan natura! 
gas exports in a manner that allows any private party to develop this rcsourcP. 
and set:3 up competition for this purpose. It is my belief that removal lJf this 
impediment to private sector development of Alaska's vast r:a!ural gas re
sources, using private sector resources with no government subsidy. will 
benefit our entire Nation. 
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This finding represents a determination that the effects of exports of Alaska 
natural gas on American consumers would comply with the market criteria of 
Section 12 in the context of currr:nt and projected future energy markets and 
that such exports would be consistent with our comprehensive energy policy. 
It does not assess the merits or feasibility of a particulur project, but rather 
lets the marketplace undertake a realistic considcra tion of various options 
concerning Alaska natural gas. The operation of market forces is the best 
guarantee that Alaska natural gas will be developed efficiently and that there 
is an incentive to find additional reserves. 

1 do not believe this finding should hinder completion ofthe Alaska Natural 
Gas Transportation System (ANGTS). This Administration supports the 
timely, economic development of Alaskan natural resources. To this end the 
Administration has removed all regulatory barriers to the private sector's 
expeditious completion of this project. In particular, I want to reaffirm our 
support for the special regulatory treatment of the "'pr.ebuild.. portion of 
ANGTS, including the minimum revenue stream guarantees. 

This finding shall be published in the Federal Register. 

THE WHITE HOUSE, 
Washington. January 12. 1988. 
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Appendix O 

Preliminary studies were performed by Dames & Moore to show that the 

seismic requirements are not such that they can be considered a "fatal fla\\'" in 

terms of the siting criteria in Section 193 .2061 {f)(l) The Code of Federal 

Regulations Title 49, Subchapter D. Part 193 (49 CFR 193) the Pipeline Safety 

Regulations prepared by the Department of Transportation which prescribes 

Federal Pipeline Safety Standards for natural gas facilities. The ground motions 

obtained from this preliminary study are considerably below the limiting peak 

acceleration value of O .8g contained in the regulations. It should also be 

emphasized that this study has been completed on the understanding that more 

comprehensive studies which will include the development of uniform risk 

response spectra will be undertaken during the design phase of the project. 

It was noted that the magnitude used to develop the curves presented in 

Figure I of the Dames & Moore December 3, 1986 report was not given. The 

omission was deliberate. The report text described the curves as being 

representative of "a maximum event occurring in the Valdez area" and compared 

the curves with instrumental data obtained during the subduction zone 

earthquakes off the Chilean and Mexican coasts. 
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Describing an earthquake by using a magnitude scale is a relatively straight 

forward process. Unfortunately, there are many different magnitude scales and 

all the magnitude scales which are based on instrumental measurements are 

unable to correctly measure the size of large earthquakes. Large earthquakes 

reach limiting readings on the instruments used to compute magnitude. This limit 

is a seismological effect and ls not a limitation of the instrumental ability to 

record larger values. It is believed, for example, that local magnitude M1 and · 

surface wave magnitude Ms, the two most widely used scales in the. Western 

United States. saturate at approxima~ely 7.4 and 8.4, respectively. Only the 

moment magnitude Mwf which may also be shown by a heavy strike M. proposed by 

Hanks and Kanamori 1979), which ls computed from the seismic moment instead of 

from a peak seismographic reading, does not reach a limit. A comparison of 

magnitude scales and their limiting values compared with moment magnitude M 

shown in the figure below which was first prepared by Heaton, et al (1982). 

9.--~--------------~-------.----------------~----~---
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Fi9. 12 Relation Between Moment Ma911itude and Various Ma911itude Scales: 
Hz. (local), "· (aurface wave), ~ (abort-period body wave), ms (long-period 
body wave), and MJMA {'Japan Meteorological Agency) (From Heaton et. al, 1982) 
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For the 1964 Prince William Sound Earthquake the moment magnitude, which 

more correctly estimates the total energy release in an earthquake gives a 

moment magnitude JI of 9.2. 

The limiting motion level which controls the maximum magnitude value has a 

direct corollary in the estimation of ground shaking levels as the ground shaking 

levels also reach limiting maximum values. In a great earthquake several 

hundreds of kilometers of fault must rupture with the results that much of the 

motion reaching any site will be attenuated over large distances. The major 

difference between ground motions anticipated close to the rupture surface in 

great earthquakes compared to somewhat smaller large earthquakes will no be 

differences in peak motion values but in longer durations and response spectra 

which contain more long frequency motion. Local magnitude values are computed 

for motions with a period of about 0.8 seconds, motion of significance to 

engineered structures. rather than long periods for such scales as Ms. Jennings 

and Kanamorl (1979) have demonstrated that local magnitudes can be computed 

from strong motion records and that saturation does occur. In applying their 

attenuation equations at large magnitudes Joyner & Fumal ( 1985) recognize . the 

onset of saturation and note the following, "For magnitud_es greater than 7.7, we 

use the values computed from the predictive equations for a magnitude of 7. i." In 

developing their attenuation equations Kawashima et al (1986) used a very biased 

data set. Figure 1 of their paper, reproduced below, shows a complete absence of 

data from large magnitude earthquakes at small distances and no data for 

magnitudes greater than 8.0. Indeed, no data for events larger than 7. 9 appear 

ln the data set used by Kawashima, et al because saturation magnitude value has 

been reached. It is therefore. not appropriate to extrapolate the magnitude value 

used with the Kawashima. et al equations beyond the saturation value of 7.9. 

- 3 -
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Figure I. Classification of records in terms of earthquake magnitude and epicentraJ distance 

The curves based on the Kawashima equation shown on Figure 1 of the 

earlier Dames & Moore report were computed using the limiting moment magnitude 

M value for attenuation equations of 7. 7 suggested by Joyner & Fumal and an 

epicentral distance o.f 20 kilometers. If the limiting JMA magnitude of i .9 is 

substituted into the Kawashima equation for peak acceleration with a 20 

kilometer distance the acceleration value obtained is 0.44g. The peak 

acceleration value obtained in the depth to the Benloff Wadati zone ls assumed to 

be 30 kilometers is 0.35g. We believe therefore that the curves shown on Figure 

1 are an appropriate preliminary representation of the ground motions for the 

maximum event. 
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The ,value used for the maximum magnitude has only a small impact on the 

peak acceleration value obtained from a probabilistic hazard study. Because 

event sizes are distributed exponentially the probability of a large event 

occurring is quite small compared to the probability of a moderate sized event 

with the result that the choice of the upper cut off magnitude level is not a 

critical part of a probabilistic study. By contrast the maximum event used for a 

deterministic estimate of ground motion may be critical lf the earthquake ls in a 

zone of moderate seismicity. In areas of high seismiclty the saturation of the 

ground motion at magnitude levels that can be as large as the maximum event on 

the Benioff Wadati Zone in Alaska the choice of the actual size is moot. We 

believe the motions we have recommended are equivalent to what would occur in 

Port Valdez should there be repetition of the 1964 Prince William Sound 

Earthquake, an event with a moment magnitude larger than 9. 

Response spectra for the site were not prepared for the preliminary 

seismicity study. It is intended that appropriate design response spectra will be 

a part of the detailed study performed prior to design. Recent publications have 

included attenuation equations for direct estimation of the spectral amplitudes. 

Several of these will be used in the later work. Two sets of attenuation 

equations are attached to this report supplement for information and their ability 

to illustrate points made above. It was noted that spectral values are much more 

sensitive to magnitude variation than peak ground motion values and that this 

sensitivity increases with structural response period. This can be readily seen 

from the increasing values of c 1 with increasing period on Table A-1 and for a 

similar increase in the value of coefficient b on Table A-2. In their respective 

equations these coefficients represent the effect of magnitude. 

The attached list of references and tables complete this report. 

NCD:jam 

Respectfully submitted, 

DAMES & MOORE 

lt.J-.. _ 
Neville C. Donovan 
Partner, (Ltd.) 
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TABLE A-1 

Joyner & Fumal Spectral Attenuation Equations 

(rock site) 

log y = c 0 + c 1 (~-6) + c2(~-6)2 + c3log r + c4r 

where r = (d2 + h2)1/2 

period Co Cl Cz h C3 C4 sigma 

secs 

0.1 0.97 0.25 -0.06 11.3 -1.0 -0.0073 0.64 

0.15 1.03 0.30 -0.08 10.8 -1.0 -0.0067 0.64 

0.2 0.97 0.35 -0.09 9.6 -1.0 -0.0063 0.64 

0.3 0.80 0.42 -0.11 6.9 -1.0 -0.0058 0.64 

0.4 0.64 0.47 -0.13 5.7 -1.0 -0.0054 0.71 

0.5 0.52 0.52 -0.14 5.1 -1.0 -0.0051 0.76 

0.75 0.27 0.60 -0.16 4.8 -1.0 -0.0045 0.76 

1.0 0.09 0.67 -0.17 4.7 -1.0 -0.0039 0.76 

1.5 -0.18 0.74 -0.19 4.7 -1.0 -0.0026 0.76 

2.0 -0.37 0.79 -0.20 4.7 -1.0 -0.0015 0.76 

3.0 ..:o.65 0.85 -0.22 4.7 -0.98 0.0 0.76 

4.0 -0.84 0.88 -0.24 4.7 -0.95 0.0 0.76 

peak acceleration 

0.43 0.23 0.0 8.0 -1.0 -0.0027 

peak velocity 

2.09 0.49 0.0 4.0 -1.0 -0.0026 

y is either 

peak spectral acceleration. or peak acceleration in g 

or peak velocity in cm/sec 

0.64 

0. 76 

standard deviation. sigma are natural logarithmic values 
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TABLE A-2 

.KAWASHIMA Spectral Attenuation Equations 

(3 soil profile groups t) 

bM c 
y = a 10.0 (D+30) 

where D is epicentral distance in kilometres 

and M is JMA magnitude 

Ground Group 1 Ground Group 2 Ground Group 3 

period a b u a b u a b a-

secs 

0. 10 2420. 

0.15 2407. 

0.20 1269. 

0 . .30 574.8 

0.50 211.8 

0.70 102.5 

1.0 40.10 

1.5 7.12 

2.0 S.28 

3.0 1.67 

0.211 

0.216 

0.247 

0.262 

0.229 

0.226 

0.273 0.241 

0.299 0.278 

o . .31 7 0.2.39 

0 . .344 0.27.3 

0.432 0.254 

0.417 0.267 

0.462 0.249 

peak acceleration 

848.0 

629.1 

466.0 

266.8 

102.2 

34.34 

5.04 

0.719 

0.347 

0 . .361 

0.262 

0.288 

0 . .315 

0.345 

0.388 

0.440 

0.548 

0.630 

0.644 

0.586 

0.256 

0.244 

0.273 

0.270 

0.249 

0.245 

0 . .305 

0.288 

0.264 

0.248 

1307. 0.208 

948.2 0.238 

1128. 0.228 

126.3. 0.224 

580.6 0.281 

65. 67. 0.42 7 

7.41 0.541 

0.803 0.647 

0 . .35 7 0. 666 

0.262 o. 635 

0.219 

0.218 

0.211 

0.217 

0.240 

0.243 

0.307 

0.305 

0.276 

0.263 

987.4 

peak velocity 

20.8 

0.216 0.216 232.5 0 . .313 0.224 40.3.8 0.265 0. 197 

0.26.3 0.2.36 2.81 o. 4.30 0.2.39 

c = -1.218 for peak acceleration 

= -1.222 for peak velocity 

= -1. 178 for all spectral periods 

5. 11 0.404 0.243 

peak spectral acceleration and peak acceleration in cm/sec2 

peak velocity in cm/ sec 

standard error u values are logarithmic values to base 10 

t see Table A5a for detailed soil profile type descriptions 
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TABLE A- 3 

Classificatio.n of Grou.nd Conditions for 

KA.WASHI.MA Spectral Atte.nuation Equatio.ns 

Soil Condition Geological Description 

by Kawashima highway bridges t 

Group 1 Group 1 

Group 2 

Group 2 

Group 3 

Group 3 Group 4 

Tertiary or older rock 

( defilled as bed-rock), 

or diluv.ium With H<10m 

Diluviu.m with IR10m, or 

alluvium with Ii<10 m. 

Alluvium with H<25m 

including soft layer with 

thickness less than 5 m. 

Other than the above, usually 

alluvium or reclaimed land 

t Highway Bridge site classification adopted in Japan 

Site Natural 

Period 

0.2<Ter <0.4s 

0.4<TG <0.6s 

.in "Earthquake Design Specifications of High'v.·ay Bridges" ( 1975 ) . 

•. , 
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APPENDIX P 

COMPRESSOR STATION LOCATION DISCUSSION 

Criteria for compressor station location include system hydraulics, environ
mental conditions, hydrologic conditions, and site access. The site selec
tion process for each compressor station began with system hydraulic analy
sis to determine optimum locations for compression. Once the optimum site 
location was determined, the suitability of geotechnical, hydrologic, ~opo
graphic, and environmental conditions at each site was analyzed. If unsuit
able conditions existed, alternate sites near the optimum milepost location 
were screened until an acceptable site was located. 

Identification of optimum compression sites is critical since gas travelling 
through a pipeline loses pressure and drops in temperature over distance. 
Decreasing distance between stations from the optimum leads to inefficiency, 
and if done regularly would lead to a design requiring more compressor sta
tions--thus greater environmental impacts. Increasing distance between 
stations leads to greater pressure and temperature drops as well as de
creased system reliability. 

Based upon Japanese market demand, TAGS pipeline gas would be of relatively 
high BTU-value requiring dense-ph~se operations. If excessive pressure 
drops are allowed, components of the gas would condense and cause liquid 
formation and operational difficulties. The system must be designed to 
allow dense phase gas operation through anticipated and unanticipated main
tenance and shutdowns. Compressed natural gas characteristically has 
greater unit pressure loss at low pressures than at high pressures, thereby 
increasing the sensitivity of operations to greater station spacing. 

Compressor Station (CS) #1 is located at Milepost (M.P.) 66.5 of the TAGS 
alignment. While the optimum location for CS #1 was determined to be at 
M.P. 65.9, the site has been located at 0.6 miles south of optimum due to 
geotechnical conditions. This area is characterized by upland silt soil 
conditions with organic-rich zones and massive ice underlain by sedimentary 
bedrock. Site specific investigation confirmed that the selected CS #1 
location has exposed bedrock, suggesting conditions suitable for station 
foundations. Similar bedrock conditions are not expected north of M.P. 
66.5. Locating CS #1 further north would require longer permanent access 
roads. South of M.P. 66.5, the thickness of fine-grained surficial silt 
soils is expected to increase, and could be ice-rich in character. There is 
no indication of shallow bedrock conditions on the TAGS route for many miles 
south of M.P. 66.5. 

The planned access road to CS #1 extends less than one mile from the Dalton 
Highway. Because of Peregrine falcon nesting along Sagwon Bluffs, the sta
tion has been located west of the Dalton Highway and one mile from Sagwon 
Bluffs. 
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Compressor Station #2 is located at M.P. 125.6 on a ridge adjacent to the 
Dalton Highway. Optimum location for CS #2 was detennined to be at M.P. 
125. 1, 0.5 mile north of optimum. The topographically attractive ridge site 
with existing access from the Dalton Highway, made the Oo5 mile compromise 
from optimum acceptable. 

Compressor Station #3 is located at M.P. 213.7 on the east side of the Dal
ton Highway near Linda Creek. It is located near an existing large gravel 
site used for TAPS and Dalton Highway purposes. The general area also is 
included within several placer gold mining claims. Optimum location for CS 
#3 was detennined to be at M.P. 209.5 approxiately 2 miles south of Sukakpak 
Mountain. The Linda Creek area is the nearest location to optimum where 
acceptable topographic and geotechnical conditions are expected to exist. 
Glacial till soils are expected to be underlain by bedrock at this loca
tion. With the exception of the Sukakpak Mountain area, soil conditions 
north of M.P. 209.5 are expected to be fine-grained, ice-rich and not thaw
stable. Further to the north, the Dietrich River valley is not considered 
suitable for a station due to the potential for aufeis, flooding, absence of 
competent bedrock, and the possibilty of massive ice even in the active 
floodplain. 

Compressor Station #4 is located at M.P. 280.9, very near the optimum loca
tion determined at M.P. 281.0. Igneous bedrock with some surficial weather
ing occurs at this site. Preliminary evaluation indicates that the environ
mental, topographic, geotechnical, and hydrologic conditions are acceptable 
at this site~ Approximately 0.5 mile of new access road would have to be 
constructed for this site. 

Compression Station #5 is located at M.P. 357.0, approximately 8 miles south
east of the existing Yukon River bridge. The optimum location was underlain 
by thick, frozen nonthaw-stable silts. The current site is 1.3 miles north 
of an optimum location on generally unfrozen upland silt soils underlain by 
igneous bedrock. The current site is located near an existing material site 
and would require approximately 0.5 mile of new access road construction. 
Preliminary evaluation indicates that the environmental, geotechnical, and 
hydrologic conditions at this site are acceptable. The selected site takes 
advantage of good topographic conditions. 

Compressor Station #6 is located at M.P. 422.0, approximately 0.6 miles 
north of optimum at a previously disturbed area between TAPS and the Elliott 
Highway. Surface silt soils have been removed, and metamorphic bedrock site 
conditions are anticipated. No new access road construction would be re
quired at this site. No environmental conflicts have been identified at 
this site. Siting of CS #6 was located 0.6 mile from optimum in order to 
use this favorable topographic and previously disturbed site meeting design 
criteria. 

Compressor Station #7 is located at M.P. 486.4, approximately 1.5 miles 
north of the Saleha River along the TAGS alignment. This station has been 
sited more than 15 miles north of the optimum site at M.P. 502. The 
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proposed CS #7 site was selected because of its location north of the Saleha 
River, allowing access from the existing Johnson Road. The site was located 
as the most favorable location with acceptable geotechnical conditions the 
furthest south of Johnson Road, yet north of the Saleha River. This station 
site maintains a distance of 1.5 miles from the Saleha River at its nearest 
point of encroachment. The site is approximately 8 miles east of the Rich
ardson Highway and 5 miles southeast of TAPS Pump Station #8. 

Construction of approximately 5 miles of aGcess road would be required from 
Johnson Road. Selection of this site avoids pennanent all-weather com
pressor station access into the area between the Saleha River and Shaw Creek 
Flats. In addition to adverse environmental effects, access road construc
tion into the area between the Saleha River and Shaw Creek Flats would re
quire a long access road. Although a significant compromise in system hy
draulics, siting of CS #7 over 15 miles north of optimum has been justified 
for environmental and constructability reasons. 

Siting alternatives south of M.P. 502.0 were rejected as no acceptable site 
could be identified even as far south as the Rosa Creek area (M.P. 511.0). 
Locations beyond Shaw Creek were rejected because of excessive station spac
ing between CS #6 and CS #7. 

Compressor Station #8 is located at M.P. 562.3 of the TAGS alignment. Ap
proximately 0.7 mile north of optimum, the site is located on an abandoned 
gravelly terrace adjacent to Ruby Creek. The site location was compromised 
slightly from optimum to take advantage of attractive topographic, geotech
nical, and hydrologic conditions. No environmental conditions have been 
identified that would require site relocation. Less than a mile of new 
access road construction would be required at this site. 

Compressor Station #9 is located at M.P. 639.2 of the TAGS alignment. Ap
proximately 20 miles south of optimum, the site takes advantage of the only 
significant bedrock exposure between Paxson and Glennallen. The site is 
proximate to an existing intensively-used material site on Hogan Hill used 
by the state for highway maintenance and for TAPS. Due to the potentially 
high frost heave conditions within the Copper River Basin area, the site 
further south allows higher operating temperatures in the Tonsina area. For 
construction and long-tenn operating reasons, the approximate 20 mile com
promise from optimum is acceptable. Other sites south of Hogan Hill provide 
inferior fine-grained, highly frost susceptible foundation conditions. Lo
cations north of Hogan Hill with bedrock conditions would be considered dur
ing the detailed design phase if the current site proves to be environmen
tally unacceptable. 

Compressor Station #10 is located at M.P. 720.5. This site is the southern
most location with acceptable geotechnical conditions near the southern 
limit of permafrost, allowing the transition from cold to warm gas operating 
temperatures. 
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The selected site is the previously disturbed TAPS Tonsina Camp. This site 
is expected to be thawed after over 14 years of thermal disturbance. As an 
alternate, a previous material site at approximately M.P. 715 was rejected 
because of its location between and at the confluence of the Tonsina and 
Little Tonsina Rivers. Other sites in the area were rejected because devel
opment would require new disturbance. 

The selected site has acceptable topographic, geotechnica1, and hydrologic 
conditions. During detailed design, specific measures will be developed to 
assure that site drainage does not adversely affect the Little Tonsina 
River. No new site access will be required. 

Where required to prevent degradation of soil pennafrost conditions, pipe
line gas would be chilled to remove the heat of compression. Based upon 
preliminary evaluation, without site-specific geotechnical data, the TAGS 
project has assumed a requirement of refrigeration capability at Compressor 
Stations #1 through #8. Actual detennination of the single point of chilled 
to warm gas operation will be accomplished during detailed design phases of 
the project. Thus, no concrete detennination has been made on Compressor 
Station #9G 

Where refrigeration capability is required, a closed loop, external refrig
erant gas would be used to chill pipeline gas immediately after compres
sion. The major refrigeration system components would include a compressor, 
condensers, and natural gas heat exchangers. 
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